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INTRODUCTION 


This report supplements the Randsburg-Searles Lake report of May 1974 
by the same authors. It covers four adjoining areas. The total enlarged 
area — about 1.96 million acres — is herein called the West Mojave area; the 
part in Kern County is called the El Paso area; the part in San Bernardino 
County, the Red Mountain area; the part in Inyo County, the northern Searles 
Valley area. Supplemental portions are identified herein as El Paso West, 
Red Mountain North, Red Mountain South, and northern Searles Valley. 


The supplemental areas include about 1,937 sections in the following 


64 townships: 


MDBM 


SBBM 



Twp. 

Rge. 

Twp. 

Rge. 


S. 

E. 

N. 

W. 

El Paso West 

25 

37-39 

11 

7-12 

Kern County 

26 

37-40 

12 

7-12 


27 

36-40 




28 

35-37 




29 

35,36 




30 

35-36% 




31 

35-36% 




31 

37-40 



• 

32 

35-40 


# 

Red Mountain North 

26 

41 


# 

San Bernardino County 

(Secs. 

34, 35, 36) 



NO MINERAL DEPOSITS 





Red Mountain South 

31 

44 

10 

4-7 

San Bernardino County 

32 

44 

11 

4-7 




12 

4-7 

Northern Searles Valley 

23 

42,43 



Inyo County 

24 

42-44 

• 

’ 
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MAPS, LOGS, WELL DATA - Availability 


Topographic maps of 21 quadrangles of the 15-minute series 
(1.014 inches = 1 mile) cover the total enlarged West Mojave area. 
Quadrangle names are shown on Figure 1. The 15-minute series of 
topographic maps is being replaced nationwide by the 7%-minute series 
(1:24,000 scale). After 7%-minute maps are published, and after a 
map in the 15-minute series becomes 30 years old, it is not reprinted 
except in special cases; existing stocks are given away or destroyed. 

Maps of the Randsburg, Salt dale, and Tehachapi quadrangles are more 
than 30 years old and have been discontinued. The 30-minute series 
has been abandoned entirely. 

Aerial photographs at various scales (1:12,000 to 1:56,000) are 
available for areas shown on Figure 2 (status April 1973). USGS photos, 

U-2 photos, Skylab/Gemini/Apollo photos, and ERTS imagery may now 
(December 1974) be obtained by Bureau of Land Management directly through 
the EROS Data Center in Sioux Falls, South Dakota, on FTS 8-605-594-6151. 

To order, your account number is needed in addition to photo* ID number 
and product type and size desired. Your administrative, office may need 
to be advised of your order. Information on remote sensing applications 
is also available from the EROS Applications Assistance Facility in 
Menlo Park, California, on FTS 8-415-323-2727. 

Topographic and orthophotoquad maps in preparation for which advance 
material is available as of July 1, 1974 are shown on Figures 3, 3A, and 4. 
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Aeromagnetic and aeroradioactivity maps of parts of the Mojave 


Desert region are available as indicated on Figures 4 and 5 and in 
Table 1, or from repositories listed at the end of Table 1. 

Gravity stations and values are shown on the geologic map of the 
Slate Range by Smith and others (1968), and on the anomaly map of the 
Death Valley region, GP-305, by Mabey (1963). Gravity contours are shown 
on Figure 6 which is a portion of the gravity anomaly map of the United 
States by Woollard and Joesting (1964). 

Areas for which data on water wells in California are available are 
illustrated on Figures 7 and 8. Publications by the U.S. Geological Survey 
covering the areas shown on Figure 7 are listed in Table 2. 

Exploratory test holes drilled for minerals, oil and gas, and water 
in the western Mojave Desert region are listed by Dibblee (1967, 
p. 138-153). Of 129 holes drilled for minerals, 126 are in the El Paso- 
Red Mountain area; of 123 holes for oil, gas, or water, 33 are in the 
El Paso- Red Mountain area. 



CostrPH^ 

9 T 6 O 


BERNARDINO 


WINGATE PASS 

. 1950 k 


SEARLES LAKE 

1949 


Bieck 
MI ft 


nridge 


I 55 f 2 

PILOT KNOB' 

. 1954 ’ 


BRECKENRIDGE 
.MTN ' 

^ 1943 


EMERALD MTt 

, 1 1943° Jo7 ' 


&LYERMO 


Yfest Mojave area 


' SAN ' 

oBERHARDJNQ 

RriSnUluO 


REDLANDS 

1934 


Kern, San Bernardino, and Inyo 
Counties, California 




4^ - 

. ^v*V. 
* " 1 

















BEGBCEg 

BBBDDDg 


aEaoancnnn' 

■BBBBBBB3BI 


!□□□□□□! 


IHHBEJnEi] 


Bonanno— 

gpQQDDQDDP 

BiaacnoBBOi 


iCDSDEOl 


rStTKfl HTATKS 

nKPAirruKfr ok tiik ivrwtion 

GttOUKilCAL hL'RVKV 


CALIFORNIA 


ADVANCE MATERIAL AVAII ABLE 
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AERIAL PHOTOGRAPHY 
of the 

GEOLOGICAL SURVEY 


Information about projects, scales, and dates. . 
is shown on the back of this map 
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California 


Prints from negatives held by the Geological Survey for the projects 
listed below may be obtained from Chief, Photo Section (Don Hopkins), 
National Cartographic Information Center, U.S. Geological Survey, 
National Center, Mail Stop 507, Reston, Virginia 22092. The date and 
scale of photography are shown as 65/24 = 1965 photography at 1:24,000 
scale. The lens focal length is 6 inches, except as noted. 
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KO. 

SYMB. 

DATE/SCALE 

. NO. 

SYMB . 

DATE /SCALE 

NO. 

SYMB. 

DATE /SCALE 

NO. 

SYMB. 

DATE/SCALE 

- 1 

BS* 

45/39 

46 

VI U 

5*5/24 

90 

VASK 

63/30 

129 

vc<;y 

69/35 

- 2 

CG* 

46/56 

47 

VJH 

55/42 

91 

S-VAXK 

* 64/18 

130 

vcgz 

•69/30 

-3 

CQ 

46/37 

48 

VJJ 

55/54 

91 

VAXK 

64/36 

131 

VCIIA 

69/30 

4 

VCSQ 

71/30 

49 

VJL 

55/47 

92 

S-VBAG 

’ 64/18 

132 

VCUB 

69/30 

5 

CW 

47/28 

50 

VJM 

55/47 

93 

VBAG 

64/34 

133 

VC lie 

69/30 

6 

EC 

47/31 

51 

VJN 

55/34 

94 

VAWW 

64/24 

134 

VC11H 

69/30 

7 

EH 

47/37 

52 

VJO 

55/34 

95 

VAWW 

64/30 

135 

VCTM 

71/30 

e 

El 

47/37 

53 

VJR 

55/24 

96 

VAXL 

64/24 

136 

VCSQ 

71/27 

9 

EM 

47/24 

54 

VJS 

55/47 

97 

VBAJ 

64/24 

137 

VCUM 

71/36 

10 

VC KM 

70/24 

-55 

VJZ 

55/47 

97 

VBAJ 

64/34 

137 

.VCUM 

71/24 

n 

EC A* 

48/27 

56 

VKX 

55/20 

98 

VBGG 

65/24 

138 

VC UN 

71/30 

12 

VCMM 

70/30 

57 

VKQ 

56/24 

99 

VBGG 

65/36 

-139 

VCSP 

71/24 . 

13 

EK 

48/43 

58 

VLI 

56/37 

100 

VBGY 

65/32 

- 139 

VCSP' 

71/34 

14 

HA 

43/56 

59 

VLW 

56/24 

101 

VBGZ 

65/32 

- 140 

VCSP 

71/12 

15 

HM 

48/47 

60 

VMS 

57/37 

102 

VBML 

66/24 

141 

VCYZ 

72/30 

16 

HM 

46/47 

60 

VMS 

57/47 

103 

VBNF 

66/24 

142 

VCWE 

72/30 

17 

— 18 

HP 

HQ 

48/47 

48/47 

61 

62 

VCMJ 

VQB 

70/35 

57/49 

104 

105 

VBNF 

VBNF 

66/30 
66/34 " 

lU3 

VCSP 71/21; 
SWOB 1 72/21 

19 

IF 

48/47 

63 

VQV 

57/49 

106 

VB0I 

66/24 .. 

Hill 

20 

IC* 

48/20 

64 

VRA 

57/49 

107 

SWBU 1 

67/19 


• 

21 

PM 

51/47 

65 

vr.K 

57/30 

103 

VBRIl 

67/24 




22 

QE 

51/37 

66 

VRM 

5B/48 

109 

VBRH 

67/34 




23 

QS 

51/47 

67 

VRU 

53/24 

110 

VBSM 

67/34 




24 

QQ 

51/47 

63 

Vifi) 

58/30 

110 

VBSM 

67/36 




25 

RC 

51/47 

69 

.VRZ 

58/48 

111 

VBSY 

67/24 




- 26 

QS 

52/37 

70 

VTO 

58/20 

112 

VBSZ 

67/24 




27 

VC ML 

70/24 

71 

VTY 

5S/34 

113 

VBSZ 

67/30 




28 

OX 

52/24 

72 

VLX 

58/30 

114 

VBTA 

67/32 




-29 

CY 

52/24 

73 

WL 

59/34 

115 

VBTC 

67/24 




30 

VJ 

52/24 

74 

WM 

59/34 

116 

VBUK 

67/30 




31 

VK 

52/24 

75 

VI' 0 

59/20 

117 

VBIV 

67/24 




32 

VAD 

53/37 

76 

VYU 

59/24 

118 

VBZI 

68/30 




33 

V? 

53/33 

77 

VYL" 

59/40 

119 

VBZ J 

68/30 




34 

YA 

53/47 

78 

VADD 

60/35 

120 

VBZX 

68/30 




35 

?D 

53/24 

79 

VAXJ 

61/24 

121 

VBZL 

68/30 




36 

YC 

53/24 

80 

VCSM 

71/30 

122 

VBZL 

68/34 




37 

YN 

53/37 

81 

YAMO 

62/20 

123 

VBZX 

68/34 




33 

YO 

53/37 

82 

VA'IS 

62/24 

124 

SWCZ' 

69/21 




39 

YP 

53/47 

83 

YAMS 

62/30 

125 

VCCN 

69/24 




•40 

YQ 

53/24 

84 

VA.MC 

63/40 

125 

VCC7N 

69/34 




41 

VOX 

70/24 

85 

VARX 

63/22 

126 

VCFL 

69/24 




42 

VDL 

54/37 

36 

VARX 

63/32 

126 

vcrL 

69/34 




43 

YTV 

. 54/37 

87 

VASC 

0 3 /_, 4 

12 7 

V^GO 

65/24 




44 

VrC 

54/47 

83 

VASC 

63/34 

123 

vcco 

69/30 




45 

YH 

54/37 

89 

VASJ 

63/24 

129 

vccy 

69/24 





'Focal length 3.5 inches. ‘focal length 5.2 Inches. “Focal length 12 Inches 

J Focel length 4 inches. ‘Focal length fl.25 Inches, 
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AERORAD 10 AG T IV IT Y I.1AFS 



Triple 1. Aercmagnetlc and / yy ' 

Acrorad Loan tivity mans / Miwto park \ 

) California £ AUG 15 1373 } 

Ucrar :i 

Aeromagnetic and gravity features of the western Franciscan and Salinian 

basement terrenes between Cape San Martin and San Luis Obispo, Calif., 
by W. F. Hanna, 1970, i_n Professional Paper 700-E, p. 66-77, $3.25.... 


OM 117 The floor of the Los Angeles basin, Los Angeles, Orange, and San 

Bernardino Counties, by J. R. Schoellhamer and A. 0. Woodford, 1951, 
(has two aeromagnetic profiles in Los Angeles County), 75 cents 


Magnetic data and regional structure in northern California, by Andrew Griscom, 
1966, in Bailey, E. H. editor, Geology of northern California: Calif. 

Div . of Mines and Geol. Bull. 190, p. 407-417 (fig. 2 shows seaward 
extension of the San Andreas fault (from Gulf Research and Development 
Co. data), fig. 3 is a simplified version ot GP-574, fig. 4 is an 
aeromagnetic map with generalized geology of the Bakersfield area) 

/airborne radioactivity survey in the Mojave Desert region, Kern, Riverside, 

and San Bernadino Counties, California, by R. M. Moxham, 1952, (TEMR 360). 
Available from Photo Duplicating Service, Library of Congress, 

Washington, D. C., 20540, $3.00 for microfilm copy, $6.30 for 
photographic copy. 

* Bulletin 102J.-C Geologic and airborne radioactivity studies in the Rock 

P Corral area, San Bernardino County, California, by R. M. Moxham, 

G. W. Walker, and L. H. Baumbardner , 1955 


* Possible significance of broad magnetic highs over belts of moderately deformed 

sedimentary rocks in Alaska and California, by Arthur Grantz and 
Isidore Zietz, in Professional Paper 400-B, 1960, p. 342-347 

* Professional Paper 438 Structural geology and volcanism of Owens Valley 

region, California - a geophysical study, by L. C. Pakiser, M. F. Kane, 
and W. H. Jackson, 1964, (aeromagnetic data shown on pi. 2 and fig. 16, 

P- A0) 

* Magnetic anomalies and ultramafic rock in northern California, by W. P. 

Irwin and G. D. Bath, in Professional Paper 450-B, p. 65-67, 1962, 

(fig. 25.1, p. 66 shows aeromagnetic profiles (A-H) and part of 
aeromagnetic contours from reference F.) 


D V 


CEX-59.4.16 Aeroradioactivi ty survey and related surface geology of parts of 
__ the Los Angeles region, California (ARMS-I), by K. G. Books, 1962, 
published by the U. S. Atomic Energy Commission, available from the 
U. S. Department of Commerce, National Technical Information Service, 
5285 Port Royal Rd . , Springfield, Va. 22151 $©. uG 


Bulletin 1261-G Mineral resources of the Emigrant Basin primitive area, 

California, by E. V. Tooker, H. T. Morris, and P. V. Fillo with a sectio: 
, on Geophysical studies by H. V. Oliver, 1970, (pi. 1 is a geologic- 

aeromagnetic map, scale 1:62,500), $1.00 

*Ou t-of-print 
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CALIFORNIA 

Map ref. 

Bulletin 1319-A Mineral resources of tne Agua Tibia Primitive Area, 

California, by W. P. Irwin, R. C. Greene, and H. K. Thurber, 1970, 

(pi. 1 is a geologic-aeromagnetic map with an aeromagnetic profile, 
scale 1:48,000), 65 cents . K 

Geophysical investigation of Mono Basin, California, by L. C. Pakiser, 

Frank Press, and M. F. Kane, 1960, Bulletin of the Geol . Society 

of America, v. 71, p. 415-448, (figs. 12-15, p. 436-439 show 

analysis of aeromagnetic profiles) L 

*Prof essional Paper 494-A Stratigraphy and structure of Death Valley, 

California, by C. B. Hunt and D. R. Mabey, 1966, (fig. 83, p. 109 
shows 7 aeromagnetic profiles) •. M 

*Regional magnetic and gravity anomalies in the Darwin area, California, 


by D. R. Mabey, iri Professional Paper 424-C, 1961, p. 276-279 
(fig. 249.1. A is an aeromagnetic map of the Darwin area with 
generalized geology) N 

, Aeromagnetic nap of the southern part of the San Francisco Bay region, 

California, by U.S. Geol. Survey, scale 1:125,000 (OF 1971) 0 

Copies on file at 1, 2, 3, 7, 8, 9, 10. 

Reproductions may be ordered from 2, 3, or 8. 


CEX-59.4.5 Aeroradioactivity survey and related surface geology of 
parts of the San Francisco region, California (ARMS-I) bv 
K. G. Books, 1966, published by the U. S. Atomic Energy Commission, 
available from the U. S. Department of Commerce, National Technical 
Information Service, 5285 Port Royal Rd., Springfield, Va. 22151, 

$6.00 P 


*Prof essional Paper 516-F Airborne measurements of terrestrial radio*-- 
activity as an aid to geologic mapping, by J. A. Pitkin, 1968, 

(fig. 23 shows aeroradioactivity and geology of part of the 

western Mojave Desert) Q '</' 

Misc. Geol. Invest. Map I-532-A Magnetic map from 112° W longitude to 
the coast of California, by Isidore Zietz and J. R. Kirby, 1968, 
scale 1:1,000,000, contour interval 100 gammas (coverage in Calif, 
is a combination of data from U. S. Naval Oceanographic Office and 
U.S. Geol. Survey), 50 cents R 

Aeromagnetic investigation of crustal structure for a strip across the 
western United States, by Isidore Zietz and others, 1969, Geol. 

Soc. America Bull., v. 80, no. 9, p. 1703-1774 (pi. 1 shows 
tectonic features, aeromagnetic map with contour intervals of 
20 and 100 gammas, and location of major magnetic trends and 
patterns) S 
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CALIFORNIA (contd) 


Map ref 

Bulletin 1371-A Mineral resources of the High Sierra Primitive Area, 

California, by J. G. Moore and L. Y. Marks, with a section on 
Aeromagnetic interpretation by H. W. Oliver, 1972, 40 p. (pi. 1 
contains aeromagnetic contours, scale 1:62,500), $1.00 T 

Bulletin 1371-B Mineral resources of the Salmon-Trinity Alps 

Primitive Area, California, by P. E. Hotz and others, with a 
section on An aeromagnetic survey and interpretation by Andrew 
Griscom, 1972, 267 p. (pi. 1 contains aeromagnetic contours, 
scale 1:125,000), $3.75 U 

Gravity and magnetic data in the vicinity of the Calaveras, Hayward, 
and Silver Creek faults near San Jose, California, by S. L. 

Rjobbins, 1971, in Professional Paper 750-B, p. 128-139 (fig. 4 

shows 7 aeromagnetic profiles), $3.50 V 

Professional Paper 646-C Gravity, magnetics, and geology of the 

San Andreas fault area near Cholame, California, by W. F. Hanna, 

S. H. Burch, and T. W. Dibblee, Jr., 1972 (1973), 29 p. (pi. 1 

has aeromagnetic contours, scale 1(62,5GQ)_, $3.05 W 

GP-211 Reconnaissance airborne magnetometer survey off southern 

California, by R. W. Bromery, K. 0. Emery, and J. R. Balsley, Jr., 

1960, 50 cents 211 

GP-309 Natural gamma aeroradioactivity of parts of the Los Angeles 
region, California, by K. G. Books, 1962, scale 1;250,0Q0, 

50 cents * 309 

GP-329 Aeromagnetic map of Long Valley and northern Owens Yalley , 

California, by J. R. Henderson, B. L. White and others, 1963, 

scale 1:62,500, 50 cents 329 

GP-428 Aeromagnetic map of the east-central part of the Death Valley 
National Monument, Inyo County, California, by G. E. Andreasen 
and F. A. Petrafeso, 1963, scale 1:62,500, 50 cents 428 

Aeromagnetic maps listed below are at 1:48,000 scale, priced at 
50 cents each, and are by G. E. Andreasen, J, A. Pitkin, 
and F. A. Petrafeso: 

GP-463 Oxnard and vicinity, Ventura County', California, 1964... 463 

— 

GP-464 The Long Beach-Santa Ana area, Los Angeles and Orange 

Counties, California, 1964 464 

GP-465 Eastern Los Angeles and vicinity, California, 1964 465 

GP-466 Western Los Angeles and vicinity, California, 1964 ..... 466 
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CALIFORNIA (ccntd) 


GP-4S3 Natural gamma aeroradioactivity map cf parts of the San 
Francisco region, California, by K. G. Books, 1565, scale 
1:250,000, 75 cents 


Map ref, 


GP-561 Aeromagnetic map of parts of the Mother Lode gold and Sierra 
Foothills copper mining districts, California and its geologic 
interpretation, by J. R. Henderson, A. A. Str omquist , and 
Anna Jesperson, 1966, scale l:o2,500, 75 cents 

GP-574 Aeromagnetic map of Sacramento and vicinity, California, by 
J. L. Meuschke, J. A. Pitkin, and W. C. Smith, 1966, scale 
1:250,000, 50 cents . 


GP-597 Aeromagnetic and gravity profiles of the United States along 
the 37th parallel, by Isidore Zietz and J. R. Kirby, 1967, 
scale 1:2,500,000, 50 cents . 


GP-657 Aeromagnetic strip map across the central Sierra Nevada, 
California, 1969, scale 1:125,000, 50 cents 
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GP-671 Aeromagnetic map of the northern Mother Lode area, California, 
1969, scale 1:62,500, 50 cents 

GP-680 Aeromagnetic map of parts of the Kramer and Boron quadrangles, 
southeastern California, 1970, scale 1:62,500, 50 cents ....... 


680 / 


GP-695 Aeromagnetic map of Antelope Valley and part of the Garlock 
fault zone, south-central California, scale 1;250,0Q0, 

50 cents 


GP-751 Aeromagnetic map of parts of the Walker Lake, Reno, Chico, 
and Sacramento 1° by 2° quadrangles, Nevada^-Calif ornia , by 
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Table 3.— Geologic maps 
West Mojave area 

Inyo, Kern, and San Bernardino Count 5 or:, California 


Quadrangle 
15-minute series 

Author 

Publisher 

Boron 

Dibblee, 1958 

USGS, 1970 (aeromagnetic) 

U.S. Geol. Survey HF-204 

U.S. Geol. Survey GP-680 

Castle Butte 

Dibblee, 1958 

U.S. Geol. Survey MF-170 

Cross Mountain 
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Dibblee. 1953 

Samsel, 1962 

Unpublished 

Calif. Div. Mines and Geology Map Sheet 2 

Cuddeback Lake 

G. I. Smith, 1964 

G. I. Smith, 1968 

Unpublished 

Calif. Div. Hines and Geology Spec. Kept. 96 

Emerald Hountaln 

Gladys P. Louke , 19 
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Fremont Peak 

Dibblee, 1968 

Calif. Div. Mines and Geology Bull. 188 

Hawes 

Dibblee, 1960 

U.S. Geol. Survey HF-226 

Inyokern 

Dibblee, 1959 
von Huene, 1956 

U.S. Geol. Survey Open File 59-31 (Circ. 428) 
UCLA - Ph. D. thesis 

Kramer 

Dibblee, 1960 

U.S. Geol. Survey Bull. 1089- B 

Little Lake 

Dibblee, 1959 ’ 

Unpublished 

Manly Peak 

G. I. Smith, 1968 

Calif. Div. Mines and Geology Spec. Kept , 96 

Mojave 

Dibblee, 1959 

U.S. Geol. Survey HF-219 
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Miller and Webb, 1940 
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Opal Mountain 

Dibblee, 1968 

Calif. Div. Mines and Geology Bull. 188 
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G. I. Smith, 1968 

Smith and Ketner, 1970 

Calif. Div. Mines and Geology Spec. Rept- 96 

U.S. Geol. Survey Prof. Paper 700-D 

•Randsburg 

1 Hulin, 1925 

Calif. Div. Mines and Geology Bull. 95 
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von Huene, 1956 

UCLA - Ph.D. thesis 

*Saltdale 

Dibblee and Gay, 1952 

Calif. Div. Mines and Geology Bull. 160 

Searles Lake 

G. I. Smith, 1962 (no map) 

G. I. S-rd-rh, 1964 

G. T. S-rii-c:-., U63 

G. I. Sraich (Q-dtemary geology) 

AAPG Bull., v. 46, no. 1 

IJ.S. Geol. Survey Pr- 5. Paper 4 57 

Calif. Olv. Maes civ* dew Logy G pec. >6 

*'.'t«published 

Trona 

Smith and others, 1968 Calif. Div. Mines and Geology Spec. Kept. 96 

Smith and others (Quaternary geol. ) Unpublished 

*Tehachapi 

Dibblee and Louke, 1970 

U.S. Geol. Survey 1-607 

Quadrangle 

30-*lnute eeriea 

Author 

Publisher 

•Barstow 

Bowen, 1954 

Calif. Div. Mines and Geology Bull. 165 


* Topo - Discontinued 

* Geology modified by Dibblee, 1956, G. I, Smith, 1964 (unpublished) 
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GP - Geophysical investigations maps 

KF • Mineral investigations, field studies maps 
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GEOLOGIC FORMATIONS 

Geologic formations of each time period (system) are grouped together 
on the geologic map accompanying this report , because each system is the 
host of a distinctive set of commodities (see Table 4 of this report and 
Table 2 of the Randsburg-Searles Lake report). Within each system some 
formations are more favorable than others for mineral deposits, depending 
on their composition, depth, temperature, fracturing, and — for syngenetic 
• deposits— their age. In general, limestone, because it is chemically active, 
and brittle rocks, because they fracture readily and retain permeability, 
are more favorable for epigenetic deposits. 

Rock types of the principal named formations and their type localities 
are shown in Table 5; the following more detailed summaries of their lithology 
is from the Lexicon of Geologic Names of the United States, U.S. Geol. Survey 
Bull. 896, 1200, and 1350. 
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Table 4. — Distribution of mineral commodities by host rock 
El Paso West, Red Mountain North and South, and 
northern Searles Valley area 



Qal 

Q1 Qb 

Tsv 

Ti 

Kp. 

Ki 

Psv 

p€m 

Antimony 






X 



’’'Asbestos 







? 

? 

t Borates 



X 






tClay 



X 






Copper 




X 


X 

? 

X 

tFeldspar 





X 




Gems 


X 

X 






’’'Geothermal energy 

X 








+Gold 

X 



X 


X 

? 

X 

Iron 






X 



tLead 




X 


X 

9 

X 

*Limestone 







? 


Manganese 







X 


Mercury 




? 



? 


Molybdenum 






X 

? 


’•Oil and gas 



? 






Perlite 



X 






*Quartz 





X 




tRoofing granules 



X 



X 



Sand and gravel 

X 








tSilver 



X 
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Sodium-potass ium 


X 







Stone 



X 

X 





*Thorium 



X 



X 



Tungsten 






X 

X 

? 

Uranium 



X 






Zinc 






X 

? 



f Major commodities 
“No production 
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Table 5, — •yi 1 *-’ ll'Cvl I L L 1 '’.‘l ,i||i| ivi's Lypi ;. <- i pl'ilH t [ >ll It.tilt* '»l 

1*1 l‘<t io .uv.i, Ki fn \ y , \’.i I i f*'i’n i i 


Typo lo c.ll ity 

Sec. TVp. kgu 


juso ivcr. 

Meridian Full. 

( :ios . 


Almond Mountain Volcanics 
Atolia Quartz Honzonite 

Bedrock Spring Fonnation 


29 S. 42 E. 


Black Mountain Basalt 



26 S. 

30 E. 

MDDH 

696 

Bobtail Quartz Latite of 
Hill formation 

Gem 

6, 7 

10 N. 

12 W. 

SE13H 

J 

Bopesta Tarnation 
(Cache Creek) 



32 S. 

34 F.. 

HDPH 

696 

Garlock Series 



20,29 S 

. 39 E. 

MDBM 

1200 

Geo Hill Formation of 
Tropica Group 


25,26, 

35 

10 N. 

13 W. 

SBBM 

1200 

Goler Formation 



28 S. 

39 E. 

MDBM 

1200 

Homed Toad Formation 


27,34 

32 S. 

35 E. 

MDBM 

1200 

Johannesburg Gneiss (2 mi, 
n. of Johannesburg) 



29 S. 

41 E. 

MDBM 

696 

Kinnick formation 



32 S. 

34 E. 

MDBM 

836 

Lava Mountains Andesite 

NW'tSH't 8 

29 S. 

42 E. 

MDP.M 

1350 

Mesquite Schist 



29 S. 

39 E. 

MDBM 

1200 

Opal Mountain Volcanics 



32 S. 

45 E. 

MDBM 

1350 

Pelona Schist (lden. to 
Rand Schist) 


Sierra 

Pelona, 

L.A. County 

096 

Pickhandle Formation 


13 

10 N. 

2 W. 

SBBH 

1200 

Rand Schist 



30 S. 

40 E. 

MDBM 

896 

tRed Mountain andesite 

(see Lava Mountains) 



30 S. 

41 E. 

MDBH 

096 

Ricardo Fonnation (at Ricardo) 

29 S. 

37 E. 

MDBM 

696 

t Rosamond series (iden. to 
Tropico Group) 



9 N. 

12 V. 

SBBM 

896 

Saddleback Basalt of Tropico 

Group) 

11 N. 

7 V. 

SBBH 

1200 

Tropico Group 


2 

9 N. 

13 W. 

SBBM 

1200 

Waterman Gneiss 



10 N. 

2 W. 

SBBM 

1200 

Witnet Formation (N. side 
Canyon) 

Oil 


32 S. 

34 E 

MDBM 

e96 


Rock type 


Andesite breccia and flows l)(?) Pliocene 

Variations: Cr.mitr rr^o- Cr , tactlous(7) 
diorite, diorite batl>olith 


Sandstone , conglomerate, 
silts tone, tuff 

Basalt flows 

Felsite, porphyry - 
extrusive, intrusive 

Sandstone, conglomerate, 
si It stone, basalt 

Shale, chert, limestone, 
metavolcanica 

Tuff, agglomerate 


M(?) Pliocene 

Pleistocene 

Ollgocene- 
Miocene • 

U . Miocene 

Paleozoic 

Oligocene- 

Miocene 


Sandstone, fanglomerate , clay Eocene 

Gypsiferous clay, sandstone, H. and 
siltstone, basal granitic Lower 

conglomerate Pliocene 

Homblende-plagioclase gneiss. Older (? ) 

limestone, quartzite Precambrian 

Tuff, tuffaceous sandstone K. Miocene 

Flows, breccias, intrusivea Pliocene 

Schist-thin limestone lenses Younger 

Precambrian 


Rhyolltip felsite- Oligocene- 

extrusive, intrusive Miocene 

Mica schist Younger 

Rhyolitic-granitic breccia, Precambrian 

limestone, chert, tuff. Lower 
tuff breccia MioccneC?) 

Schist - thin quartzite beds YoungerO) 

Pre cambrian 

Flovs, agglomerates , tuffs - plIocene 
extrusive, intrusive 

Conglomerate, sandstone, 

siltstone, chert, tuff, L. Pliocene 
andesite, basalt, limestone 

Clay, sandstone, conglomerate, Miocene(7)- 


L. Pliocene 


basalt, latite 
Basalt (flows?) 


Pliocene 

Oligocene-Hiocene 


Tuff, sandstone, conglomerate, m ocena 
basalt, qtZa latite 


Quartz djorite gneiss, 
marble beds 

Cor.r: lom^rate sandstone 


01der(?) 

Pre cambrian 

Oligoceoe 


_/bibtlee, 1967, Prof. Paper 522. 
t I lame no longer used 
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localities and rock types — Continued 


Almond Mountain Volcanic* 

Pliocene, upper: Southern California. 

G. I. Smith, 1964, U.S. Geol. Survey Prof. Paper 457, p. 5 (fig. 2), 23—32, 
pU. 1, 2. Lower part of section includes tuff breccia, tuff, lapilli tuff, 
sandstone, and conglomerate, which grade upward into massive rubble 
breccia. These stratified rocks grade laterally into their intrusive equiv- 
alents, some of which are hydrothermally altered to propylite. Thickness 
commonly 500 to 900 feet. Much thinner 2 or 3 miles from volcanic 
centers. The volcanics are intruded into, or rest with angular uncon- 
formity on, middle Pliocene Bedrock Spring Formation (new) and older 
rocks. Intruded or uneonformably overlain by I*ava Mountains Andesite 
(new). Type section designated, but neither this nor any other one 
section is representative of formation over a large area. Formation in- 
cludes rocks that were divided by Hulin (1925) between “Rosamond 
Formation” and “Red Mountain Andesite.” 

Type section: Exposed about one-third mile northwest of summit of 
Almond Mountain. Measured column (fig. 11) extends 1,700 feet S. 
700° E. from sec. E34-C (NW'ANWV* sec. 34, T. 29 S., R. 42 E.] Named 
for Almond Mountain in southern part of Lava Mountains, San 
Bernardino County. 

Atolia quartz monzonite. 

Jurassic (?): Southern California ( Rantlsburg quadrangle, Kern and San 
Bernardino Counties). 

C. D. ntilln. 1925 (Calif. State Min. Bur. Bull. 95. pp. 3.4-42, mnp). Intrudes Rand 
Sehlst and the undid'. Bnlenxole series of El Paso Mtns, which may be In part 
Carbf. Uncon. underlies middle Mio. sediments (Rosamund series). Is undoubted 
correlative of plutonlc rocks of Sierra Nevada and la probably of late Jurassic 
age. Named fur exposures at and around Atolia, Sun Bernardino Co. 


Bedrock Spring Formation 

Pliocene, middle: Southern California. 

G. I. Smith, 1964, U.S. Geol. Survey Prof. Paper 457, p. 5 (fig. 2), 10, 
15—23, pis. 1, 2. Consists chiefly of coarse arkosic conglomerate, sand- 
stone, siltstone, and claystone, with smaller amounts of limestone, evap- 
orites, tuff, tuff breccias, rubble breccia, and lapilli breccia. Thickness 
more than 5,000 feet at type section. In some areas uneonformably 
underlies conglomerate facies of Christmas Canyon Formation (new). 
Uneonformably underlies Almond Mountain Volcanics (new). Uncon- 
formably overlies pre-middle Pliocene arkosic sandstones, conglomerates, 
altered volcanics, and unaltered volcanics. Assigned to middle Pliocene. 

Vertebrate fossils indicate it to be of this age or possibly late early 
Pliocene. Rocks assigned to the Bedrock Spring were included in 
Rosamond Formation of Hulin (1925). That name not used in present 
report because Rosamond as mapped by Hulin included Bedrock Spring 
plus part of Almond Mountain Volcanics. 

Type section (fig. 6, p. 16): Base located in sec. E5-f; from there extends 
N. 35° W. for 2,500 feet to base of unit 4 ; then is offset northeast to sec. 
B31-a, and from there extends N. 35° W. for 3,000 feet and then S. 80° 
W. for 6,500 feet [SE'/iNW 1 /* sec. 5, T. 29 S., R. 42 E.] Named after 
Bedrock Spring, 2 miles north of Dome Mountain and about 1 mile west 
of type section, in Lava Mountains, San Bernardino County. 

Block Mountain basalt flow. 

Tertiary or Quaternary : Southern California (western El Paso Range, 
eastern Kern County). 

C. L. Balter, 3912 ( Ca 1 1 f . T’nlv. Tub., Dept. Geol. Bull., vol. 7, pp. 121-142). Black 
Min bamll flute. — Oil vl in- basalt, both vesicular and compact. Thickness more 
than 100 ft. Of post Miocene Tert. age, and younger tbnn Rosamond series. 

C. D. Hulin, 1925 (Calif. Stale Mill Bur. Bull. 95. |i|i 20-01). Black iltn baialt Is 
both Intrusive and extrusive. Intrudes Rosiiniond series and Red Mtn andesite. 

Named for widespread basalt s on Blink Mtu, 7 ml. W. of El l’nso l’eaka, Kern 

Co., where they uncoil overlie Tert. sediments. They are proliaMy very Into Bllo. 
or early l’lelst. 
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BOBTAIL QUARTZ LATITE MEMBER 

Member consists of felsitic und porphyritic volcanic 
rocks of quartz lutite or rhyolitic composition occur- 
ring us plugs, pods, and dikes intruded through pre- 
Tortiary granitic rocks into stratified pyroclastic rocks 
of Gem Hill Formation and as short lenses of flow 
breccia within that formation in vicinities of Rosa- 
mond Hills, Middle Buttes, Soledad Mountain, and 
eastward to Bissell Hills (pi. 1); named after Bobtail 
mines, Soledad Mountain (Dibblee, 1058a, p. 140-141; 

1963, p. 178-184); type locality, Soledad Mountain 
(secs. 6 and 7, T. 10 N., R. 12 W.) . 

Four facies of Bobtail Quartz Latite Member recog- 
nized and mapped (figs. 39—12) ns follows: porphyry, 
felsite and porphyritic felsite, and perlite, all of in- 
trusive origin, and felsite breccia, of probable extrusive 
origin. 

Bopostn formation. 

Miocene (upper) : Southern California (northeastern part of Kern County). 

A P. Buwalda, 1934 (Pnn-Am (loot. rot. 01, No. I, p. :ttO>. Bopr«/o fm . — Wholly 

different from UUiliTlyllig kiimlik mill Wiliii-t fin*.. Ih-Iiii; •-mil I :i I In origin. 

Many Immltvd (t. thick In type WOI toil uh>m,’ CaiheCreek. NK. uf Monolith | NE. 
part of Kern Co I. Contains the upper Mlo Cuelie IVok fmnm. Muderali'ly folded. 
Keats (probably union.) on Klnuh k fui. jUi rivutlou of mime not stated. | 


Oarlock Series 

Permian : Southern California. 

X. tV. Dibblee, Jr.. 1052, California Plv. Mines Bull. 100, p. 12 (fig. 1). 
15-10, pis. 1, 2. 3. Thick series of slightly metamorphosed 1’atcozole 
sediments and voicunica, In part If not nil of Permian age. About 22,000 
feet of section exposed; possibility of repetition by isoclinal folding with- 
in the section, or even by strike funding, should not be overlooked. Oc- 
curs as a large inclusion wltliin a granitic batliollth. Shown ou columnar 
section ns underlying unnamed ipiarl/.ile conglomerate and Uornfeis be- 
low newly defined Golcr formal Ion and overlying trewly named Mesquite 
seblst. 

Crops out in northeastern part of El l“aso Mountains, Saltdalc quadrangle, 
Kern County. Exposed continuously from Mesquite Canyon northeast- 
ward, striking about N. 20° \V„ across mountains and dipping steeply to 
the northwest. 

Gem Hill Formation (in Tropico Group) 

Mlocene(?) : Southern California. 

T. \V. Dibblee, Jr., 11)58, Am. Assoc. Petroleum Geologists Bull., v. 42. no. 
1, p. 138 (fig. 2), 140. Name applied to lower unit of group in Rosamond 
district. Couslsts mainly of stratified light-colored rhyolitic llthlc tuff, 
tuff-breccia, tuftaceous sandstone, volcanic agglomerate, and some con- 
glomerates of both volcanic and granitic clasts; locally, tbln basalt flows 
at or near the top. Thickness at Gem Hill 1,250 feet ; at Antelope Buttes 
about 1,200 feet; thinner elsewhere. Overlies quartz monzonlte; underlies 
Flss fanglomerate (new), contact gradational at Gem Hill and sharp, 
locally uneonforumble contact elsewhere. In Soledad Mountains, includes 
Bobtail quartz latite member (new) at base. 

Type locality: Gem Ilill, in S',L> sec. 25, SE W sec. 20. and NEW, sec. 35, T. 
10 N., R. 13 W., San Bernardino Base and Meridan, 5’i miles northwest 
of Rosamond, Rosamond quadrangle, Keru County, Exposed nearly con- 
tinuously from Gem Ilill southeastward 7 miles to Red Hill; other expo- 
sures at Little Buttes, Middle Buttes, Soledad Mountain, and ridge north 
of Bissell. 
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Cnler Formation 

Eocene to Miocene, lower : Southern California. 

T. \V. Piliblee, Jr., 1952, California I>iv. Mines Hull. 100, p. 12 (flg. 1). 
10-25. pis. 1. 2, 3. Consists of some (1,500 feet of terrestrial conglomerate, 
sandstone, and clay. Comprises two unnamed members. I'neonforiimbly 
underlies Ricardo formation; uneonformalily overlies basement rocks; 
southwest from type section the Goler is overlapped by the Ricnrdo. Age 
shown on columnar section as Eoeene-Oligocene-Miocene. 

M. C. McKenna. 1955, Am. Assoc. Petroleum Geologists Bull., v. 39, no. 4. 
p. 512-515. Paleontological evidence indicates that most and probably all 
of formation is at least as old as early Tertiary. 

Type section: Exposed in drainage area of Goler Gulch and northwestward 
to east slope of Black Hills, Saltilale quadrangle, Kern County. 

Horned Toad Formation 

Pliocene, lower and middle : Southern California. 

T. W. Dihblee, Jr., 1958, Am. Assoc. Petroleum Geologists Bull., v. 42, no. 
1, p. 137 (fig. 1), 138 (fig. 2), 143. Name applied to sequence of stream- 
laid and lacustrine sediments. Composed of upper member of gray gypsif- 
erous clay, middle member of indurated green muddy sandstone with 
several layers of white caliche, and lower member of gray-white arkosic 
sands and iuterhedded light-reddish sandy siltstone with a basal granitic 
conglomerate. Formation moderately deformed. Thickness 1,055 feet. 
Mammalian fossils indicate early or middle Pliocene age. Overlies quartz 
monzonite of pre-Tertiary age and intrusive quartz latlte of Tertiary 
age; uncoufornmhly underlies light-reddish sand, siltstone, and fanglom- 
erate of probable Plestocenc age. 

Ty|te locality: Horned Toad Hills, 4 miles northwest of Mojave, Mojave 
quadrangle, Kern County. Crops out from Warren Station, soutliwest- 
ward about 3 miles. 

Johannesburg gneiss. 

Pre-Cambrian : Southern California (Randslmrg quadrangle, Kern and 
San Bernardino Counties). 

C. D. Holla, 1025 (Calif. State Min. Bur. Bull. 05. pp. 21-23, 28, map). Johannet- 
bvrff gneiss . — Consists of a variety of rock types, the majority of them gneisses. 
In no case do they show true schistose cleavage. The most characteristic typo 
represented may be termed hornblenile-plugloelnae gneiss; it ahowg a flue parallel 
banding of lluhf and dark constituents Another type, eotislsting entirely of 
con. tfvI'/ ery^l'ji. '** :< }ior-»nJ* ;m:v ?,** h-rn,ni hornblende- 

’ »*d Ij'i!'. t. 1 * ty;:*-* •• • f fen-': -j ■:< te rt: i».v;tr rutht*r Jnip'-rttuit qu&r.ti- 
tloa of xuuhsivh. and quilts coursidy eo.si.iiUnr* white murhle in beds l to -0 ft. 
thick. In placeB thin layers of llghr -colored gneiss are intercalated with the Is. 
A subordinate amount of qtzite, which mny massive or coarsely banded, is inter- 
bedded with the marble and the gneisses. The fm. 1 h predominantly if not entirely 
of «ed. origin, and probably marine. The hornblende gneisses, however, may bo 
derived from igneous rocks. A thickness of approx. 2,500 ft. outcrops, but 
fielther top dot bottom wim seen. Believed to uncon. underlie Rand schist. 
Assigned to Archeon. Named for exposures 2 nil. N. of Johannesburg, Kern Co. 

Klnnlck formation. 

Miocene (lower) : Southern California (northeastern part of Kern County). 

J. P. Buwalda, 1834 (Pan-Am. Oeot, to], 61. No. 4, p. 310). ICfnnlct fm.— Mainly 
baalc volronles, several hundred ft. thick, containing. In tatrrtsgldcd sediments, 
the Lower Mlo. Phillips ranch mammalian fauna. Strongly deformed. Occurs 
NE. of Monolith (NE. part of Kern Co.]. Vnderlles (probably uncon.) Bopi-sta 
fm. and rests on Witnet fm. with strong angular udcod. [Derivation of name 
not stated. J 
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Lava Mountains Andesite 

Pliocene, upper: Southern California. 

G. I. Smith, 1961, U.S. Geol. Survey Prof. Paper -157, p. 5 (fig. 2), 32—10, 
pis. 1, 2. Consists of porphyritic plugioclase andesite. Occurs in tabular 
flows, 200 to GOO feet thick, and as mounds and domes formed above 
areas of upwelling lava. Typically forms caps of rolling or flat-topped 
hills, cropping out to form soft or boulder-strewn areas on the top and 
blocky cliffs along the edges. Unconformably overlies Almond Mountain 
Volcanics (new) and older rocks (Bedrock Spring Formation, new). Over- 
lain by a few patches of gravel. Fine Quaternary rock units are inferred to 
be younger on basis of indirect evidence. Probably very late Pliocene but 
may be in part Pleistocene. Formation is approximately equivalent to 
Hulin’s (1925) “Red Mountain Andesite." 

Type locality: On southeast side of Dome Mountain, in sec. ES — m 
|NW'ASWV4 sec. 8, T. 29 S., R. 42 E. ]. In Lava Mountains, San Bernar- 
dino County. 


Mesquite Schist 

Preeaiithriun ( ?) : Southern t’ulifurutn. 

T. W. Ditibloe. Jr., 1032. California Div. Mines Bull. 1G0, p. 12 (AS- 
14-15, pis. 1-3. Chlnrite-qiiiirtlz-alhlte-serleltc schist ; dark steel S ra - 
when fresh, weathers to light silvery gray; prominently and 
bedded; uppermost 500 feet contains many Interbeds of fine cry** 11 
limestone, some as nttleh as 10 feet thlek. Total thickness about L 
feet. Schist dips cast under tiarluek series (new) ; contact sharp, c° n< -° 
out; probably a dlseoiiformity. Columnar section shows Mesquite sc 
younger than Kami schist. 

Exposed la Mesquite Canyon In El l’aso Mountains, Ralldale quadrangle, 
Kern County. 


Opal Mountain Volcanic Formation 

OHgocenc{?) to Miocene, middle: Southeastern California. 

T. W. Dibblee, Jr., 1967, U.S. Geol. Survey Prof. Paper 522, p. 86, pis. 
Volcanic rocks of rhyolite and quartz latite composition occurring as 

intrusive plugs and extrusive flow breccias in pyroclastic rocks of Pick- 
handle Formation. Volcanic rocks emplaced during time of deposition of 
Pickhandle Formation are therefore the same age as the Pickhandle. 

Type locality: In vicinity of Opal Mountain and forks of Black Canyon to 
northwest. Mohave Desert, San Bernardino County. 

Pelona schist. 

Pre-Cambrian (?) : Southern California (Los Angeles County). 

O. II. Ilershey, April 1902 (Calif. Univ. Tub., Dept. Geol. Bull., vol. 3, pi. 1. map). 

[Pelona schist h on legend of map lie btw. gneiss below and Arcbcan gneiss ubove. J 
O. II. Ilershey. 19U2 (Ain. Geol., vol. 29, pp. 273-290). Pelona seh**t serin . — Three 
thousand ft. of dark*culured und no*re mica ecblst underlain by 2,000 ft. 

of light-yellowish course angular mica ecblst. Assigned to pre-Cumb. (?). Named 
for bterru I’cluna, Los Angeles Co. i 

O. H. Ilershey, 1912 (Am. Jgur. Scl., 4th, vol. 34, pp. 271-273). Another area of 
Pelona series constitutes greater part of Rand Mens near itand.sburg. Kero Co. 
This series is youngest important Archmn series. I propose to extend the name 
over Abrams aod Salmon fms. of Klamath region. 

E. C. Simpson, 1934 (Calif. Jour. Mines und Geol., vol. 30, No. 4). Pelona schist 
nerics. 7,fi00+ ft. thick iu Elizabeth Lake quad., 16 probably Archean. Identical in 
lithology and structure With KuurJ S'diist of Kuudsbuig quad. 
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plekhandle Formation 

Miocene, middle: Southern California. 

0. E. Bowen, Jr., 1954, California Dir. Mines Bnil. 165, p. 138. Mentioned In 
discussion of silver-harite veins nt Waterman mine, Calico district. Prin- 
cipal vein roughly follows bedding of a sequence of dncitic tuffs, lakehed 
clays and siltstones, and granitic fanglomerate probably belonging to 
Plckliandle formation ; jasper appears bedded and may have been an 
original member of Plckliandle. Name credited to Thane McCulloh (un- 
pub. rept.). 

Waterman mine Is In NEVi sec, 13, T. 10 N., R. 2 W., 4 miles north of 
Barstow, via Camp Irwin Road, Barstow quadrangle, San Bernardino 
County. 

Rand schist. 

Pre-Cambrian : Southern California (Rundsbiirg quadrangle, Kern and Sun 
llcrunrdluo Counties). 

C. D. Iltilln, 11125 (Calif. State Min. Itur. Ilnll. 11.1, pp. 23-20, nmp). Rand schist . — 
Predominately mUa alblte uchlst, showing highly dcvc|o|ied schlstusity ; UKiiully 

dark silvery gray, but weathers yellowish brown. Ampblbole schists are next In 
order of abundance, and ore only slightly subordinate to amount to tbe mica 
olblte schist. Actlnolite schist, actlnoltte.talc schist, talc schist, and hornblende 
schist also occur in minor amounts. Tbe mlea-albite schist and the amphlbole 
schists are loterbedded with quite and is. In beds from 1 to 10 ft. thick. Grveu- 
atone schist, of igneous origin. Is present In small, Irregular, and Isolated masses. 
Best of fm. is of sed. origin. Is believed to uncon. overlie Johannesburg gneiss 
and to uncon. underlie the rocks of Paleoxolc sge. Assigned to Archeao. Thick- 
ness exposed Is probably btw. 1,500 and 2,000 ft. Composes bulk of Rand Mtns, 
Kern Co. 

Red Mountain andesite. 

Miocene (upper) : Southern California (Rnndsburg quadrangle, Kern and 
San Bernardino Counties). 

C. D. Hulln. 1025 (Calif. State Min. Bur. Bull. 05. pp. 55-58. map). Red Mountain 
andesite . — Chiefly lava flows, but with prominent amounts of aggls. and tuffs. 
General composition of series Is that of basic andesite. Overlies Rosamond series, 
usually with angular uncon., and uncan. underlies Black Mountain basalt. Forma 
thick capping of Rosamond aeries In Red Mtn (San Bernardino Co.), where It 
reaches approx, thickness of 1.400 ft. of flows and pyroclastics. Believed to bo 
early Plio. (On map Is assigned to upper Mio.J 

Ricardo formation. 

Pliocene (lower): Southern California (Kern and San Bernardino Coun- 
ties). 

1. C. Merrlam, 1914 (Calif. I'niv. Pub., Dept. Geol. Bull., vol. 8, pp. 276, 278). The 
Ricardo l‘llo. is next faunal stage known after the Molnive In the Great Basin. A 
serlea of beds, occurring lit Ricardo [Kern Co.), on W. border of Great Basin, rep- 
resenting a faunal and stmt, stage which Is distinctly pre-Plclst., Is certuinly much 
later than the Mobavc Upper Mlo., and presumably represents early Pllo. Doubt- 
ful that much. If any, of the Pllo. of King really represents the Ricardo stage. 

J. C. Merrlam, 1015 (Pop. Set. Monthly, vol. 80, pp. 252-254). The Ricardo beds con- 
tain Pllo. mammals. 

J. C. Merrlam, 1017 (Calif. Unlv. Pub., Dept. Geol. Bull., vol 10, pp. 430-443). 
Rlcanlo fm. — Tbi. kne-s 3.000 to 5,000 ft. Contains Pllo. fauna. Tbe beds In 
which tbe fuuna occurs consist In large part of tuffs with deBert cglB. or fangla. 
and other deposits formed on land or in evanescent water bodies. Fauna seem* 
to be a unit nut divisible into sharply sepuruied stages and Indicates an earlier 
stage than Thousand Creek and Rattlesnake, which Is supported by greater degree 
of induration and deformation of the Ricardo. Is younger than Barstow fm. 

J. C. Merrlam, 1919. (Sec under ilied Rock Canyon beds.) 

tRed Rock Canyon beds. 

Pliocene (lower) : Southern California (eastern part of Kern County). 

J. C. Merrlam, 1019 (Calif. Unlv. Pub., Dept. Geol. BulL, vol. 11, No. 5). There 
may be some Justification for name Red Rock Canyon beds, fm., or group, for 
Rtrat sequence ronlainlng Ricardo fauna, but G. K. Gilbert (Geog. nDd Geol. Expl 
W. lOOIti Mer., pp. 142-143, 1875) and 11. \Y. Fairbanks (Am. Geol., vol. 17, pp. 
08 -60. 1800) did not use tile mime for nomenclature purposes. Following the 
discovery that the fauna from the beds in Red Reek Canyon lat Ricardo, E part 
of Kern Co.) Is sharply distinct from that In Barstow section, writer has 
described numerous munjoiuliuii forms from Red Rock Cunyou section as repre- 
senting the Ricardo fauna, Ricardo bctln, or Ricardo I'liocsne, and he therefore 
prefers the name Ricardo fm. or Ricardo group for the deposits containing them. 
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t Rosamond series. 

Tertiary (Miocene?) : Southeastern California (southeastern Kern County 
and northern Los Angeles County). 

O. FI. tlrrsliey, April. 1902 (Onllf. Unlv. Puli.. Dept. Cieol. Hull., vol. 3, pi. 1, map). 
[On Ivgenii of map Rosamond si'ru-s appears law, Cret. shales lielmv and Kacomlldo 
series shore, and Is mopped fo N. of Rosamond. Kern l o ) 

O. It. Hershey, 1I)U2 (Am. Urol., vol. 29, pp. -H41I • :tT— i . Rosamond series . — A 

rhyolite aeries, 1,<KS0 ft. thick, consisting of Interheddisl as. and rhyolite tuff 
with one massive tasl of dark-red lava. Uncoil, underlie* Barstow series. Typo 
section near Rosamond Station. 

J, C. Merrlam, 1919 (Calif. Unlv. Pub., Dept. Cicol. Bull., vol. 11, No. 5, pp. 440— 
448). While the name Rvanmnnd aeries muy tentatively be used for middle and 
late Tert. sediments of Mohave area, It has not been demonstrated that the 
several fms. represented are as closely related In their depositions! history as they 
appeared In first Investigations. If Barstow fru. is a ojemb. of Rosuntund series 
of Hershey It Is a late inemh. It will he recognized as a dlv. of Rosamond series, 
tt Is doubtful If Rosamond series comprises sediments of the stuge represented 
at Ricardo. 

C. D. Hulln, 1025 (Calif. State Min. Bur. Bull. 95), assigned Rosamond aeries to 
upper Mlo. 

E. C. Simpson, 1934 (Calif. Dept. Nat. Res., Dlv. Mines, Calif. Jour. Mines and 
Ueol., vol. 30, No. 4, p. 400). Only fossils found In Rosamond fm. of Elisabeth 
Lake quad, are reeds, calc, algae, and fragments of Niltrttli-d wood, all rather 
useless In correlutlou. But abundant mumniullnn remains have been found la 
upper members of Rosamond fm. at Barstow and determined by J. C. Merrlam 
(1919) to be upper Mlo. This age may be accepted as not far wrong for tha 
Rosamond of Elizabeth Lake quad. 

C. D. Hulln, 1034 Ip. 420 of hook cited above under E. C. Bimpson). Age of middle 
and upper phases of Rosamond series ran be fixed as early Upper Mlo. on basis 
of vertebrate fossils In Barstow syuellne: aial it appears probable base of the 
Rosamond Is not older than Middle Mlo., but this needs verification. 

Saddleback Basalt (in Trojiieo Group) 

Saddleback Basalt (in Ricardo Formation) 

Pliocene (?) : Southern California. 

H. S. Gale. KV16, California Jrmr. Mines nod Geology. v. 42, no. 4, p. 326. 
339. 34G-3'i0. Name applied to basaltic* lavas which form base on 
which borate-ben ring lake beds (Krniner Lake beds) rest. They rise 
In dip slope outcrops around northern borders of basin whpre borates 
occur. Flows vary in thickness from (100 feet maximum to where they 
pinch out and disappear in an area along the southern border of the 
hasin. Present in Ricardo formation only in Krniner borate district. 

T. AY. Dibltlee. Jr.. lOtiS. Am. Assoc. Petroleum Geologists Bull., v. 42, no. 
1, p. 137 (fig. 1). 138 (fig. 2). 142. Redefined as local formation in 
Tropioo group (new). At type section, rests on quartz monzonite hut 
elsewhere rests with probable slight unconformity <m lower part of 
Tropioo group. In Kramer borate district, Ihc.-c underlying recks were 
referred to as Rosamond formation by Gale l limit. The Saddleback 
is overlain unennformably by the borate-bearing shale of upiier part 
of Trojiieo in Kramer district In the borate mines and uncoiifonnitbly 
by fnnglomernte of probable Pleistocene age at the surface. Plio- 
cene(?). Tyjie locality designated. 

Type locality: Saddleback Mountain in SU sec. 9. T. 11 N., R. 7 W.. 4 
miles north of Itonin. Boron quadrangle. San Bernardino County. From 
Saddleback Mountain, basalt crojis out ns scattered exposures in low 
isolated bills toward northwest for (i miles, and west about 10 miles. 
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Tropico Croup 

Miucene( V) mill 1 *1 i< mm-ih- < ?) : Southern California. 

T. W. Dibblee, Jr., l'.t.'.s. Am. Assnr. Petroleum Geologists Hull., v. 42. no. 
1. 1>. HA- IIP. Name applied to sequence of nnumariuc sedimentary. pyro- 
clastic. ami vnli-aiiic rooks expn.M-d in Itosamoinl Hills ami originally 
described us Rosamond se ties by Ilershry il!)02). together with similar 
anil probable correlative links of Tertiary age exposed iu vicinities of 
Kramer liorate area ami in Kramer Hills iu western Mojave Desert. 
Hoi ks of croup n re nmilerately tleforiuetl anil rest on deeply eroded sur- 
face of pre-Tertiary granitic and iiielaniorphie rocks that form crystal- 
line basement complex of region, and are overlain uueoufornmhly by 
Quaternary alluvial sediments. Maximum exposed thickness about 2.800 
feet. Croup is divided into several lithologic units of local extent. In most 
sections lower unit is pyroclastic formation, with associated rhyolitic 
Intrusions and Mow breccias; upper unit Is either fauglonieratc or se- 
quence of carbonate rocks, clays, and sandstones of lacustrine and fluvin- 
tlle origin; bhsult Hows occur locally, mostly in middle part. Group >x 
nniifossillfe runs except at one locality where diatom remains in upper 
part suggest early l’lioci-ne age. I.ower unit is tentatively correlated with 
lithologically similar formations of known Miocene age in areas west and 
northwest. Formations that are locally distinct are: Hem Hill formation. 
Kiss fuiiglomcratc. Kissel formation. Saddleback lai'-alt. and lted Unites 
quart?, basalt. 

Type section: In Kosamoud Hills one-half mile west of Mojave-Tropico 
Road 1 to 2 tulles north of Tropico mines, Kosnmnud ipnulraugle, In NF.^-t 
Sec. 2, T. 1) N., It. Id \V., Sati iternardino llaseand Meridian. Kern County- 
Most complete sections are at Anlclope ltilttes. Rosamond Hills, hill* 
north of Hisscll, at and near Castle Untie, and in Kramer Hills; incom- 
plete sections arc at Soleilail Mountain and Kramer liorate area. 

Waterman Gneiss 

I’reeiuuhrian ( ?) or Upper Paleozoic ( ?) ; Southern California. 

O. K. Iluwen, Jr., llir.l, California l)lv. Mims Hull. Hi."., p. 1G (tig. 2), 17- 
2.1. pis. 1, 2, 3. Black horuhlrmlc-plagiociuse-i|unrtx-mica gneiss and 
local iliorite and pegmatite. At least 4.000 feet thick nt type section. 
Believed to be younger than Oro Grande series and intrusive into it. 

T. W. Dibhlce, Jr.. 1000, U.S. Geol. Survey Mineral Inv. Field Studies Mup 
MF-233. Probably Precambrian, possiltly Paleozoic. In vicinity of 
Hinckley Mound, was mapped by Bowen as Oro Grande series and 
gnclxslc hornblende diorite. Maximum exposed thickness about 10,000 
feet. 

Type section: In deeply eroded northeast-trending broad simple anticline 
south of Camp Irwin Road opposite Waterman silver mine, Harstow 
quadrangle, San Bernardino County. Unit covers about 3Vi square miles 
iu Harstow quadrangle and extends cast into unmapped territory for 
umleierinined distance. 

Wltnet formation. 

Tertiary (pre-Miocene) : Southern California (northeastern part of Kern 
County). 

J. P. Buwnlda. 1934 (Pao-Arn. Ceol.. vol. 61. No. 4, p. 310). TTtfaet fm — Many 
hundred ft. of arkosic cgl. and coarse aa.. overturned and overtbruat by pre* 
Cretacic crystalline rocks from tin- SR. Is pre-Mlo. Tert. Oveura NR. of Monolith 
INB part of Kern Co 1 At type tostlnir. along N side of lower Oil Canyon, 
overlain with Btrong angular uiicim. by Kiunivk fm. Il.otver Mlo.l. (Derivation 
of uame not stated.) 
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El Paso West area 
Kern County, California 
Location - see Introduction 

The following inventories include all the mineral deposits listed in 
County Report 1 (Troxel and Morton, 1962). They are grouped by commodity 
in alphabetical order, except for the first group of four mines which are 
shown on the topographic maps but are either unlisted or are listed in a 
different section in the township. 


COMMODITY UNKNOWN 


Name 

Location on map (MDBM) 

Sec . Twp . Rge . 

S. E. 

Quadrangle 

Amalia (see Sb) 

6 

31 

36 

Cross Mountain 

Don Levy 

14 

29 

34 

Emerald Mountain 

Miller 

4 

31 

36 

Cross Mountain 

Mohawk Buddy 

SE34 

29 

36 

Cross Mountain 
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ANTIMONY 

•The total value of antimony produced in Kern County is about 
$80,000 — about a third of the value of all the antimony produced in the 
state. Productive periods were during times when antimony prices were 
high— 1915-17 , 1925, 1928, 1939-42, 1952-53, and 1958. The largest 
producer was the San Emigdio (Antimony Peak) mine in T. 9 N., R. 21 W., 
SBBM. 

In the El Paso area, several shipments were made from the Amalia mine 
on Antimony Flat; production from the nearby Antimony Consolidated mine 
was not determined. 


Name 

Location (MDBM) Production 

Sec. 

Twp. . 

S. 

. Rge. 

E. 

Amalia (Cowboy No. 1?) 

5, 8 

31 

36 1917-18, 1940 

Antimony Consolidated 

5 

31 

36 


The ore bodies at these mines are stibnite-bearing quartz veins in 
granodiorite. At the Antimony Consolidated mine, two parallel veins about 
400 feet apart strike N. 30° W. j and dip 70° NE.’ The southwest vein is 
exposed in shafts and trenches for 600 feet along the strike. Stopes are 
indicated by subsiding ground near the shafts. The northeast vein is 
exposed for a few tens of feet in a shaft and three trenches. 
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ASBESTOS 


© 

There has been no production of asbestos from Kern County, although 
three deposits have been reported. One of these, the Sunshine, is in the 
El Paso area. 

The three Sunshine claims were located in 1912 in sec. 7, T. 30 S., 
R. 36 E. MDBM. Subsequent activity, if any, has not been reported. 
Asbestos-bearing rock reported to be 10 feet wide and 150 feet long 
strikes northeast and dips 40° S. between serpentine walls. 


O 
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• BORATES 


The Boron mine (Table 6) 4 miles northwest of Boron, Kern Count}', is 
the largest producer of borax in the United States. It is an open pit 
located on the Kramer sodium borate ore body, parts of which were formerly 
mined by underground methods. It contains reserves for about 100 years at 
present rates of production. Smaller and lower grade deposits of calcium 
borate have been found in the shale beds peripheral to the Kramer deposit, 
and in similar shale in nearby localities. Two of these, the East Kramer 
deposits, are considered to be resources for the future as they are not now 
competitive with sodium borate which requires little beneficiation. 

The Kramer ore body is a slightly warped and faulted lake bed deposit in 
the upper part of the Tropico group of formations of Miocene age. The 
'•Kramer" lake beds, which overlie the Saddleback Basalt flows, consist of 
three parts, a dark-gray "footwall" shale. 25-30 feet thick, a middle blue 
shale 200-250 feet thick and 1x4 miles in area, and a hanging-wall green 
shale 30-50 feet thick. The hanging-wall shale is overlain by sandstone 

about 80 feet thick which grades upward into fanglomerate about 500 feet 

\ 

thick. The footwall shale contains nodules and 'veinlets of ulexite and 
howlite, the middle shale above and "peripheral to the ore body contains 
disseminated ulexite and colemanite, and the hanging-wall shale contains 
a few lenses of nodular colemanite. The ore body occupies the central 
part of the middle shale in an area half a mile wide, 2 miles long, and 
as much as 200 feet thick at depths of 137-1,000 feet below the surface. 

It consists of layers of crystalline and nodular borax and — in the lower 
part — secondary kernite. A ^ew lenses of shale are locally as much as 
21 feet thick; they contain from less than 1 percent to nearly 100 percent 
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borates. The ore body contains other borates, and sulfides of arsenic, 
antimony, and iron. The main ore body averages about 25 percent B 2 O 3 (Gale, 
1946; Dibblee, 1967). The peripheral zone of calcium borate in shale is of 
generally lower grade. 

Exploratory drilling in 1955-1959 in the East Kramer area revealed two 
small low-grade deposits of calcium borate, mostly colemanite, at depths of 
780 feet and 458 feet in a shale bed similar to that of the large Kramer ore 
body. The deeper deposit called the East Kramer section 30 deposit is as 
much as 100 feet thick, covers about 200 acres (secs. 29, 30, 31, 32, T. 11 N. , 
R. 6 W. ) , and contains about 40 million tons that averages about 14 percent 
B 2 O 3 . The other deposit called the East Kramer section 13 deposit covers 
less than 100 acres (S% sec. 13, T. 11 N. , R. 7 W.) and is at least 98 feet 
thick, but the holes did not reach the bottom of the deposit. Average grade 
of the zone penetrated is about 3.7 percent B 2 O 3 (Dibblee, 1967, p. 126). 

Areas favorable for the discovery of‘ still other deposits are illustrated 
by Dibblee (1967, p. 113) and classified as follows: 

1. Kramer basin: - most favorable 

2. Fremont basin: - probably unfavorable 

3. Bar stow basin: - favorable 

4 . Valley of Cuddeback Lake: - probably unfavorable 

5. Koehn basin: - northwest of lake, possibly favorable 

- southwest of lake, probably unfavorable 

6 . Ricardo basin: - favorable 

7 . Tehachapi basin: - unfavorable 

8 . Mojave basin: - probably unfavorable 

9 . West Antelope basin: - probably unfavorable 

10 . East Antelope basin: - unfavorable 

11. Cajon basin: - unfavorable 
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Table 6 . — Borax mines 


El Paso (Boron) area, Kern County, California 


Commodity - Borates 


l Name of mine 



Location 


Production 


Sec . 

Twp . 

Rge. 

B£M 


Baker 


19 

11 N. 

7 W. 

SB 

1927-1950 ? s 

Balling I 


24 

11 N. 

9 W. 

SB 

None 

Balling II 


18 

11 N. 

7 W. 

SB 

None 

Marshall Bond 


19 

11 N. 

8 W. 

SB 

None 

Boron pit 


23 

11 N. 

8 W. 

SB 

1957- present 

Stuart Chevalier 


35 

31 S. 

40 E. 

MD 

None 

East Kramer Sec. 30 


29,30, 

31,32 

11 N. 

6 W. 

SB 

None 

East Kramer Sec. 13 


S?s 13 

11 N. 

7 W. 

SB 

None 

Jenifer 


23 

11 N. 

8 W. 

SB 

1951-57 

Kohler 


20 

11 N. 

8 W. 

SB 

None 

Leopold 


24 

11 N. 

9 W. 

SB 

None 

McGinty 


1,12,8 

11 N. 

8,7 W. 

SB 

None 

Mudd (Western, Little 

Placer) 

24 

11 N. 

8 W. 

SB 

1927-57 

Pacific Alkali Co. 


18 

11 N. 

7 W. 

SB 

None 

Russell I 


21 

11 N. 

8 W. 

SB 


-Russell II 


18 

11 N. 

7 W. 

SB 


Slosser 


22 

11 N. 

8 W. 

SB 


Sukow colemanite 


22 

11 N. 

8 W. 

SB 

Small 

~Suckow discovery well 


22 

11 N. 

8 W. 

SB 


West Baker (Suckow) 

• *~ _ 

14 

11 N. 

8 W. 

SB 

1929-57 


1 

See Dibblee, 1967,- fig. 46 t - . tl ' 



Abstract — History of borax production 
in the United States (after Ver Planck, 1956) 

Lake County period (1864-72) 

Borax was first produced in the United States in 1864 when borax 
crystals were recovered by washing them from the muds of Borax Lake in 
Lake County, Calif. This operation ended in 1872 owing to depletion and 
to flooding of the lake by an artesian well. 

Playa period (1872-90) 

Ulexite was discovered in 1870 or 1871 in the surface crusts of 
playas, first near Sand Springs, Churchill County, Nev. , and later in 
Columbus Marsh, Esmeralda County, Nev.; small scale operations resulted. 

In 1872, the playa crust of Teels Marsh, Mineral County, Nev., was found 
to be rich in borax; other discoveries in Nevada and southeastern California 
soon followed. Hundreds of producers were operating during the 1870's, but 
in California activity was confined largely to Koehn Lake (1873), Searles 
Lake (1874), and Salt Wells Valley (1874). Only a few of the many ventures 
were financially successful and most were closed by 1880 when the borate- 
bearing playas at the mouth of Furnace Creek in Death Valley were discovered 
Borax from these and other playa deposits was transported to Mojave in the 
now famous 20-mule-team wagons until 1898. The playa crust deposits were 
gradually supplanted as a source of borax by the discoveries of colemanite 
deposits near Furnace Creek in 1882, at Borate near Calico in 1883, and in 
the Frazier Mountain. district (Ventura County) in 1898. The last of the 
playa operations were one in Saline Valley, which produced borax through 
1907, and a few leaseholds in Nevada which were operated until about 1908. 
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Colemanite period (1890-1907) 

Colemanite mined by underground methods was obtained mainly from the 
deposits at Borate, where production started in 1890. At first, the ore 
was hauled from Borate to Daggett with two of the 20-mule-team wagons that 
had been used in Death Valley, and shipped by rail to Alameda, Calif. Later, 
in 1898, a plant was built at Marion, 4 miles from Daggett, and a rail spur 
was laid to the mines at Borate. These mines operated until 1907. 

Death Valley period (1907-1927) 

Meanwhile, other deposits of colemanite were found. Development of :he 
largest, the Lila C. mine in Death Valley, began in 1903, but transportation 
with traction engines proved unsatisfactory and the owner. Pacific Coast 
Borax Company, built the Tonopah and Tidewater Railroad from which a spur line 
reached the mine in 1907. In that same year a large deposit of higher grade 

o 

colemanite was found in Tick Canyon in Los Angeles County; it yielded a sub- 
stantial share of the total production from 1908 to 1920, and was operated 
until 1923. The Lila C. mine was replaced by deposits at new Ryan, western 
terminal of the Death Valley Railroad, in 1915. Commercial production of 
borax as a by-product of potash from the brines of Searles Lake began in 1919. 
Another colemanite deposit, one -of the last to be discovered, was found near 
Shoshone, Inyo County; the Gerstley mine began production in 1924. 

Kramer period (1927-present) 

All of the colemanite mines were rendered submarginal , however, by the 
discovery in 1925 of the 80-million-ton borax deposit at Kramer. Production 
from the Kramer deposit began in 1927 at the Baker mine, in 1929 at the West 
Baker (Suckow) mine, and in 1951 at the Jennifer mine, but since 1957, 
production has been solely from the Boron open-pit. 
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Total U.S. output of boron compounds in 1971, more than a million tons, 
came from four California producers: United States Borax and Chemical 
Corp. at Boron, Kern County; Kerr- McGee Chemical Corp. and Stauffer Chemical 
Co. both at Searles Lake, San Bernardino County; and Tenneco, Inc. near 
Ryan, Inyo County. Open-pit mining by Tenneco began in 1971 from a 
colemanite deposit 25-30 feet thick after stripping 150 feet of overburden. . 
The colemanite is used in the manufacture of glass fiber, not as a source 
of refined borax. 
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CLAY 

The following deposits are in the El Paso West area: 




Location 


Production 


Sec. 

Twp. 

Rge. 

Base 

Meridian 

(tons) 

Amargo (Vanuray claim) 

26 

11 N. 

8 W. 

SB 

> 6,000 

Muroc (Badger) 

2, 3 

11 N. 

9 W. 

SB 

40,000 

White Rock (Jawbone 
Canyon, White Point, 
Williams ) 

34 

30 S. 

35 E. 

MD 

>50,000 

White Swan 

mh 14 

30 S. 

36 E. 

MD 


Unnamed No . 2 . 

34 

32 S. 

35 ,E. 

MD 



Amargo bentonite deposit. The deposit is a sedimentary layer about 
20 feet thick of unknown areal extent interbedded in shales of the Tropico 
Group of Miocene age. The bentonite swells slightly in water. It contains 
minor amounts of carnot it e, opal, and iron and manganese oxide coatings on 
shear planes. Because the deposit is poorly exposed its full extent 
cannot be estimated, but where the soil cover is thin to the south of the 
workings, several thousand tons were indicated in 1958. 

Muroc clay deposit. The clay occurs as a single layer 6 feet thick exposed 
for 400 yards along the strike interbedded in lake sediments .which in the 
Castle Butte area 5 miles to the northwest are 1,445 feet thick and are capped 
by basalt. The lake sediments consist principally of lithic tuff, limestone, 
clay shale, and sandstone. All beds below the basalt are 

assigned to the lower part of the Tropico group of Miocene age. The clay bed 
is underlain by tuff and overlain by tuff and swelling bentonite, and 
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about 10 feet of basalt. The clay is nonswelling, hard, and nearly pure 
white; it is naturally active and activatable and can be classed as fuller's 
earth. The deposit was considered by the owners in 1945 to be nearly depleted. 

White Rock claystone deposit. The claystone is apparently an altered 
rhyolite dike or sill as much as 80 feet thick intruded into Tertiary sedi- 
ments which overlie Mesozoic granodiorite. The deposit is irregularly 
shaped and is exposed over several acres. Completely altered material is 
largely kaoliniteC? ) . Reserves were estimated in 1958 to be sufficient 
for many years at the existing rate of consumption — about 5,000 tons per year. 

White Swan bentonite deposit. The deposit is a bed about 10 feet 
thick that crops out for several hundred yards intercalated in a series of 
pink, pale-green, and pale-gray tuffs. It strikes N. 40° E. and dips 49° NW. 
The bentonite contains interbedded platy bands. 

Unnamed No. 2 bentonite deposit. The deposit is a bed 30 feet thick 
that strikes N. 55° E. , dips 26° NW. , and is exposed for 350 feet along 
the strike. It is underlain by green sandstone of the Horned Toad Formation 
of Pliocene age and overlain by pink sandstone of Pleistocene 'age. The clay 
is locally gypsiferous and swells slightly. The Horned Toad Formation 
crops out from Warren Station southwestward for 3 miles. 


28 


COPPER 


Most of the 1,152,000 lbs of copper mined in Kern County during 
1900-1957 came from the Woody district in Tps. 25 and 26 S., Rs. 29 and 30 E. , 
MDBM. The most productive copper mine in the district and in the county is 
the Greenback which yielded about 600,000 lbs of copper from ore that 
averaged about 5 percent copper and 2 ounces of silver per ton. The mine 
has been inactive since 1918. Elsewhere in the county, some copper has 
been obtained as a by-product, mostly from widely distributed gold mines. 

None of the copper mines listed by Troxel and Morton is in El Paso West 
area, but three of the gold mines (Pride of Mojave, Standard, Yellow Dog) 
may have produced copper as a by-product. 

GEMS 

Petrified wood occurs in Quaternary lake beds, and "chaffonite" 
chalcedony in amygdaloidal basalt in the hills flanking Boron Dry Lakes 
in secs. 3, 4, and 14, T. 11 N. , R. 9 W. , SBBM. 
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GOLD 


In Kern County, the number of gold deposits and the total value of 
gold mined exceed that of any other metal. Although most of the deposits 
are in the Sierra Nevada, almost half the' total production — which exceeded 
$46 million — through 1957 came from two mines east of the Sierra. 

The Yellow Aster mine in the Rand district yielded $12 million (1895-1939), 
most of it at the pre-1934 price of $20.67 per ounce; the Golden Queen group 
in the Mojave district yielded more than $10 million (1894-1954), at prices 
of $20.67 and $35 per ounce. 

Of the 44 gold deposits (Table- 7) in the El Paso West area listed 
by Troxel and Morton (1962), all are quartz veins except the Kelso Creek 
placers which were derived from quartz veins, and the Little Audrey, 

Northern View, Prize, and Stardust No. 1 which are nonproductive prospects 
on iron-stained shear zones without quartz. All the quartz veins are in 
Cretaceous (? ) quartz monzonite or related gfanitic rocks, although a few 
are also partly in or along Tertiary rhyolite dikes, diorite dikes, or 
rhyolite porphyry, except the Nadeau where the veins are in Precambrian 
schist and quartzite, and the Pride of Mojave where quartz lenses are in 
calcite veins in quartz monzonite. 

The quartz veins pinch and swell along the strike and down the dip; 
they range in width from stringers an inch or so wide to a maximum of 20 
feet at the Standard mine, but most of the veins are less than 4 feet wide. 
They range in length from a few feet to about a mile, but most of them are 
less than 500 feet long. The deepest workings are on the 900-foot level 
at the Standard mine. 
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The size of the ore shoots is not generally reported, but the most 
productive vein was in the Standard mine where the largest ore shoot in 
the Exposed Treasure vein averaged about 6 feet wide, extended 150 feet 
along the strike, and was sloped down the dip from the surface (?) to the 
500-foot level. In the Yellow Dog mine, the largest ore shoot was mined 
200 feet along the strike from the surface to a few feet below the 
300- foot level. 

The ore minerals are free gold, auriferous pyrite, argentiferous 
galena, chalcopyrite, and their oxidation products. Chlorargyrite is • 
a principal ore mineral in the Exposed Treasure vein (Min. Rec., v. 6, 
No. 1, p. 42). The essential gangue mineral is quartz; calcite is 
apparently premineral, and shear zones without quartz may contain pyrite 
and a little chalcopyrite but virtually no gold. Other gangue minerals 
local include arsenopyrite , stibnite (St. John mine), and manganese 
oxide (Vera Queen mine). 

Grade of the ores mined ranged from something less than profitable 
to small high-grade pockets. The Whitmore mine yielded 7,500 tons 
averaging 0.3 oz gold and 8 oz silver per ton; the Yellow Dog mine 
yielded more than 4,500 tons that averaged 1.3 oz gold and 8 oz silver 
per ton. 
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Table 7. — Gold deposits 
El Paso West area, Kern County 

CBlank spaces, information unavailable; *see text (Tro’xel and Morton, 1962] 


Location 


Twp. Rge. 


Base 

Meridian 


Production 


Host rock 


Type deposit 


Dimensions 
wide x long x deep 
(feet) 


Minerals 


2eilfi;;'ier (Huntington) 

29 

27 S. 

40 E. 

MD 

Mill (1957) 

q*. m* 

Q vein i 

0.1-4 x 200 x 100 

Au, Fe, Cu 

Buri’.ir." "oscov , , 

i 1 ! 

Nk 25 
or 19 

28 S. 
28 S. 

34 E. 

35 E. (? ) 

MD 

MD 

Minor Au, Cu 

q • to • 

Q vein 

2-4 x x 150 

Au.Cu.FeSj 

Eic r-.i-io 

NEk 33 

27 S. 

40 E. 

MD 

Prospect 

q.m., rhy. dike 

Q vein 

k x x 60 


T-'.-pcranza mine 

5,6 

29 S. 

35 E. 

MD 

* >20 oz 

granitic 

Q vein 

k-3 x 700 x 270 

Au.PeSi 

Id Bug 

NVk 34 

27 S. 

40 E. 

MD 

1890-1949 

Several stopes 

q. m. 

Q veins 

lk-Q x 500 x 300 

Au, Ag, Cu 

Gold Coin claim 

NEk 31 

11 N. 

12 W. 

SB 

None 


• 


. 

Gold Pass 

22, 26 

27 S. 

40 E. 

MD 

Minor 

q.m. , rhy. dikes 

Q vein-silic. fault l-2k x 1,000 x 80 

Au, Fe0 x 

Gold Peak mine 

NEk 6 , 

29 S. 

36 E. 

MD 

(?) 

granitic 

Q vein 

k-4 x 120 x 60(? ) 

Au, FeS 2 

Granite King 1 r 

NWk 33 

29 -S. 

36 E.. 

MD 

Mill (1934) 

grd. 

Q vein 

x 60 x 60 

Au 

Gun Tree 

Ek 32 

11 N. 

12 W. 

SB 

>40 oz 


Q vein 

4-6 x 500(?)x 200 

Au, Ag 

Haunita (Crown Consol.?) 

NWk 26 

27 S. 

40 E. 

MD 

Minor(?) 

grd. 

Q vein 

k-3 x 1,300 x 

Au 9 FcOy i Cu 

Hoodoo 

NWk 34 

27 S. 

40 E. 

MD 

None(?) 

q. m. 

Q vein 

3/4 x 70 x 90 

FeO x , Cu 

t 1 

Horoscope (Lost Keys?) J 

SWk 28 

27 S. 

40 E. 

MD 


q. m. 

Q vein 

1/6-k x x 100(?) 

FeO x 

Hub 

Nk 4 

31 S. 

35 E. 

MD 

5± oz 

rhy 

Q vein 

2 x x 

Au 

Iriquois 

26 

27 S. 

40 E. 

MD 

Prospect 

grd. 

Q vein 

<1 x 100 x 20 

Fe0 x 

Jerry mine ' 

34 

3 

27 S. 

28 S 

40 E. 

40 E. 

MD 

MD 

$12 ,000± 

q. m. 

Q veins 

1/6-8 x 135 x 120 

Au 

Kelso Creek placers 

j; 16, 

28 S. 

40 E. 

MD 

1932-33 50£/cu yd gravel 

placer 

150 x x 10-30 

Au 

Lehigh Valley > 

NWk 29 

27 S. 

40 E. 

MD 

Arras tre 1933 

granitic 

Q veins 

k-6 x 40(?) x 

Au* Fe S 2 

> ii 

Little Audrey 

sk 28 

27 S. 

40 E. 

MD 

Prospect 

di. dike 

shear zone 

X X 100 

Fe0 x 

Lor.e Star prospect ] 

27, 28 

29 S. 

36 E. 

MD 

Old mill 

q. di 

Q vein (stringer) 

x x 70 

Au 

Lost Keys 

27, 28 

27 S. 

40 E. 

MD 

$800± 

grd. 

Q vein 

k-3 x. x 105 

Au 

• It! 

Miles 

$Ek 4 

31 S. 

36 E. 

MD 

None(?) 

rhy. grd. 

Q vein 


Au» FeS^ 

Kaieau (Rankin) 

NEk 11 

26 S. 

37 E. 

MD 

Small 

sch. , qtzite 

Q vein 

x 60(7) x 80 

Au y FeS 2> 
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Table 7 . — Gold deposits — Continued 
El Paso West area, Kern County 

[Blank spaces, information unavailable; *see text (Troxel and Morton, 1962)] 


Location 


Dimensions 


Sec. 


Tvp. 


Rge. 


Base 

Meridian 


Production 


Host rock 


Type deposit 


wide x long x deep 
( feet ) 


Minerals 


Northern View 

E*i 

20 

27 S. 

40 E. 

MD 

Prospect 

q. in* , 

shear zone 


Fe0 x 

Pay Day 

SW^ 

28 

29 S. 

36 E. 

MD 

Prospect 

q « CQ • 

Q vein (stringer) 

x x 100 


Plymouth (Pinyon) 

SE*t 

25 

28 S. 

35 E. 

MD 

Prospect 

q. in. 

Q vein 


Fe0 x 

Pride of Mojave (ind. 

Four Star) 

mft: 

33 

11 N. 

12 W. 

SB 

SO-ton mill 

q. m. 

Q in C vein 

x x 265 

Au, Ag, Pb, 

Cu, V 

Prize 

Stft 

28 

27 S. 

40 E. 

MD 

Prospect 

q.m. , di. dike 

shear zone 

lx x 60-80 

Fe° x 

Rader.acher (Barron) 

Sis 

29 

27 S. 

40 E. 

MD 


grd. gneiss 

silic. shear zone 

x 1000 x 250 

Au, Fe0 x , Cu 

Red Strike 

Wls 

34 

29 S. 

36 E. 

MD 

None(?) 

q. di. 

Q vein 

1/3-1 x 200 x 100 

FeOx 

Red Wing 

SVft; 

Wo 

27 S. 

40 E. 

MD 

See Huanita 

gr. rhy. dike 

Q vein 

1/3-3 x 5,000 x 170 

Au 

Reward 


34 

27 S. 

40 E. 

MD 

Minor 

q. m. 

Q vein 

x 80 x 65 

Au, FeO x 

San Antonio 

f < 

NWk 

23 

29 S. 

36 E. 

MD 

Small 

q* in. 

Q vein 

1 x 900 x 165 

Au - v 

Sidewinder 

W*i 

28 

29 ‘S. 

36 E.. 

MD 

Prospect 

q. di. 

Q vein (stringer) 



Sky Line 


8 

31 S. 

36 E. 

MD 

<$25,000 

grd. 

Q vein 

2-8 x IpOO x 250 

Au 

Au,Ag,Pb,Cu,Ft, 

* Standard (Exposed Treasure) 

NEl< 

32 

11 N. 

12 W. 

SB 

$3,500,000 

q.m. , rhy. por. 

Q veins 

2-20 x 3,000 x 900 

Stardust No. 1 

SW v 

32 

27 S. 

40 E. 

MD 

Prospect 

q. m. 

shear zone 

5 x x 

F eO x , MnO 2 , CuCO; 

S teller 

*St John 


22 

4 

33 

27 S. 

29 S. 

28 S. 

40 E. 

35 E. 

35 E. 

MD 

MD 

MD 

Not large(?) 

>$700,000 

(1860-1950) 

grd. 

Q vein 

«i-4 x 500 x 600 

Au,FeS2 ,5b. 

As ,Pb 

Summit prospect 

neH 

25 

28 S. 

35 E. 

KD 

Prospect 

q* m. 

Q veins (stringers) 



Upper Sage land 


19 

28 S. 

35 E. 

MD 

Few 10’ e oz 



x x 175 

Au,Ag,Cu 

Vera Queen (Indian Hells 
Valley) 

NW*t 

22 

27 S. 

40 E. 

MD 

Minor(7) 

grd. 

Q vein 

l-3)i x 400 x 100(7) 

Au.FeOjc Hn, 

Cu 

Hhite Star prospect 

18. 

19 

27 S. 

40 E. 

MD 

Prospect 

granitic 

Q vein 

X X 60 


*Whitmore 


32 

11 N. 

12 W. 

SB 

>2,250 oz 

q.m. , rhy. 

Q veins 

2-6 x 400 X 300 

Au.Ag ,FeSj ,As 

* Yellow Dog 

Vflj 

32 

11 N. 

12 W, 

SB 

>5,850 oz 

q.m. , rhy. por. 

Q ye in 

4-10 x 1,000 x 336 

Au,Ag,FeS2,As 

Yellow Treasure 

W*s 

26 

27 S. 

40 E. 

MD 

Small, Au, Cu 

q. m. 

Q vein 

3-6 x 600 x 

Au,Cu,Pb, 


Ag,FeO x 


LEAD 


Lead has not been produced in the El Paso West' area except as a by- 
product of gold mining. Troxel and Morton (1962) list two lead prospects 
in the area: 


Name 

Location 

(MDBM) 

Production 

Sec. 

Twp 

S. 

. Rge . 

E. 

Carbonate 

mh 6 

31 

37 

None(? ) 

Lead Mine, The 

35 

27 

40 

None(?) 


Carbonate prospect. A caved shaft and short adit extended S. 80° W. 
from the shaft exposed traces of galena, chalcopyrite, and copper and iron 
stains in fractured fine-grained granitic rock. Gypsum, clayey gouge, and 
calcite are common in fractures. 

The Lead Mine. A 25-foot open cut excavated sometime prior to 1904 
exposed a 'lead carbonates and sulfide 'deposit' with two veins 6 inches and 
8 inches wide on sides". 
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LIMESTONE 

Limestone and dolomite bodies in Kern County are parts of roof pendants 
as much as 25 miles long and 4 miles wide in Cretaceous intrusive rocks. 

Most of them occur in two belts: one belt 35 miles long and 4 miles wide 
trends northeast near the Gar lock fault from Frazier Park nearly to Mojave, 
the other 50 miles long and 25 miles wide trends north from Tehachapi 
to Kernville. The pendants are chiefly mica schist, quartzite, and hornfels; 
carbonate rocks comprise 15-30 percent of the major pendants. 

In the El Paso West area the most easterly major pendant in the north- 
trending belt contains several lenses of limestone that crop out on both 
sides of Dark (Back) Canyon. Large reserves probably suitable for portland 
cement are indicated. 


Name 


Dark Canyon 


Location (MDBM) 


Sec. Twp. Rge. 

S. E. 


24 30 34 

30 30 • 35 


Production 


None 

None 
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MERCURY 


The only commercial source of mercury in Kern County has been the 
Walabu mine (T. 31 S., R. 32 E. , MDBM). Of four other deposits only two, 
the Mammouth and Tardy prospects, are in the El Paso area. 

The Mammouth prospect (NE cor. sec. 10, T. 31 S., R. 36 E. , MDBM) 
has no record of production but a few tons of ore were retorted. The 
ore body is a mineralized zone about 18 inches wide and a few tens of 
feet long in the center of a vertical septum 6 feet wide and a few 
hundred feet long of shattered sedimentary rocks recemented with 
aragonite(?) and enclosed in granite. Cinnabar occurs in wispy veinlets 
and disseminated fine grains in aragonite(?) and around inclusions of 
altered granite and carbonate rock in the septum. Average content of 
cinnabar in the ore zone is estimated to be 0.025 percent or less. 

At the Tardy prospect (sec. 1, T. 31 S., R. 36 E v , MDBM) quicksilver 
is reported to occur in an igneous dike in granite. 

QUARTZ 

There has been no production of quartz from the El Paso West area 
although one deposit was tested and some development work done about 1957. 
The Great White Way deposit (NW^ sec. 16, T. 27 S., R. 36 E. , MDBM) was 
reported to assay 99.3 percent SiC >2 and 0.06 percent "iron". Access to 
the deposit is difficult. 
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ROOFING GRANULES 


Kern County has yielded a significant proportion of the roofing granules 
produced in California since 1950 — about 15,000 tons valued at about 
$160,000 in 1957. Two of the producers have quarries in the El Paso West area: 



Location 

(MDBM 


Name 




Production 

Sec. 

Twp 

S. 

. Rge. 

E. 

Groover Mining and 

Milling Co. 

14, 23, 
28 

30 

36 

500 tons /mo 

Mojave Mineral Products Co. 

10, 11, 
14, 15 

30 

36 

40 tons/day 


Groover Mining and Milling Company and its successors? ) produced 
roofing granules in four colors, "Emerald green," "Seafoam green," rose bronze," 
and "vintage red," from quarries in Jawbone Canyon within 2 miles of the mill 
in sec. 14. Both shades of green granules are obtained from quartz latite 
and rhyolite tuff-breccia of Tertiary age. The tuff-breccia on Blue Point 
hill in sec. 14 is also a possible source of dimension stone at least as large 
as 5 x 6 x 9 feet. The tuff- breccia crops out continuously for about one-fourth 
mile and is about 100 feet thick. Both shades of red granules are made 
from granodiorite of Cretaceous(? ) age. The colors, are due to abundant 
salmon-colored orthoclase (sec. 28) and to weathering (sec. 23). 

Mojave Mineral Products Company and its successors? ) produced roofing 
granules in six colors, light green, blue green, purple, bronze, pink, and 
blue. All quarries are in Tertiary volcanic rocks and tuffaceous sedimentary 
rock exposed just north of Blue Point, Jawbone Canyon. 
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SAND AND GRAVEL 


None of the major sources of sand and gravel in Kern County is in 
the El Paso West area; one pit is listed by Troxel and Morton (1962) . 

The Grossard pit in sec. 28, T. 25 S., R. 38 E. , MDBM, is one of at 
least three sources of concrete aggregate for use in Ridgecrest and in 
Inyokern where the plant is located. The pit is in an alluvial fan of 
Holocene age below the mouth of Grapevine Canyon on the east slope of the 
Sierra Nevada 

• • 

SILVER 

Most of the silver produced in Kern County — about $6 million worth 
through 1958 — has been a by-product of gold mines. Only one deposit in 
the El Paso West area is classed as primarily silver. 

The Big Four prospect (SE cor. sec. 26, T. 30 S., R. 36 E., MDBM) is 
a north- trending , west-dipping, silver-bearing vein a few inches in maximum 
width in Tertiary sedimentary rocks. Five claims were under development 
in 1959. 


© 
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STONE 


Small amounts of stone have been produced from each of two deposits 
in the El Paso West area: 


Name 

Location 

( MDBM ) 

Production 

Sec. 

Twp 

S. 

. Rge. 

E. 


Mary 

Eh 30 

30 

36 

Few tons-rubble 

You-name-it 

Eh 26 

30 

36 

Small-building stone 


The Mary deposit is a rhyolite plug several tens of feet wide high 
on the south side of Jawbone Canyon. Rhyolite with a moderate amount of 
iron staining was selectively mined in 1956 or 1957 from a pit about 
6 feet wide and 10 feet long. Brown iron- stained rhyolite dikes border 
the plug. Small vertical rhyolite dikes crop out also on the north side 
of the canyon. Several tens of thousands of tons of rhyolite are avail- 
able in the area. 

The You-name-it deposit is a sedimentary bed of Tertiary age about 
50 feet thick that dips gently west and crops out continuously for about 
2 miles. It is composed of coarse- to fine-grained continental sediments, 
mostly volcanic debris , that are generally white but are irregularly 
iron stained. Small amounts of stone with concentric iron stains have 
been mined since 1954 for use as building stone. The Big Four silver 
prospect occurs in the same sedimentary formation. - v ' 
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THORIUM 


Thorium minerals have not been produced commercially in Kern 
County , but thorium-bearing monazite is a minor accessory mineral in 
the Mesozoic granitic rocks, and in the El Paso area one occurrence 
of francolite was found in 1955 while prospecting for uranium. 

At the Wilkerson No. 1 prospect (NV&; sec. 33, T. 26 S. , R. 38 E. , 
MDBM) coarse conglomeratic arkose and sandstone of probably Pliocene 
age contain bone material replaced by francolite, a variety of apatite. 
The deposit is not presently (1962) of commercial interest. 



TUNGSTEN 


Most of the tungsten mines in Kern County are in the Sierra Nevada 
or in the Rand district. Most of those in the Sierra Nevada are on the 
west side of the range, but a few are on the east side and 10 of these are 
in the El Paso West area. 


Name 

Location (MDBM) 

Production 

Sec. 

Twp. 

S. 

Rge. 

E. 


Blue Point 

10,11, 

14,15 

30 

36 

<1 ton 

Fernandez 

34,35 

25 

37 

Small(?) 

F.O.B. (Pyavin) 

11,12 

26 

37 

Small(?) 

High- Low 

29 

30 

36 

$12 ,000± 

*Hi-Peak 

10,15 

26 

38 

>50 tons ore 

Kertung 

24 

26 

37 

Prospect 

Magnolia (Bechtle) 

2 

26 

37 

Some. See Nadeau gold 

Miller 

11,12 

32 

35 

Prospect (1955) 

Sierra Tungsten 

SW% 35 

25 

37 

? 

Snow White 

NE% 34 

25 

37 

Small 

*See text (Troxel and Morton 

, 1962) 

• 


Blue Point prospect. 

A few hundred pounds of 

ore and specimens have been 

produced from small 

open cuts , 

shafts , 

and trenches. Crystals of wolframite 

and scheelite occur 

in widely separated small 

lenses in brecciated 


sericitized granite along a west- trending zone half a mile long and one- fourth 
of a mile wide. 
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Fernandez group of six claims. Workings consisted in 1956 of several 
hundred feet of bulldozer cuts, four short adits, and a shallow shaft. 

Scheelite occurs in discontinuous lenses and as crystals up to an inch in 
diameter in tactite bodies a few feet to several hundred feet long in diorite. 

A few tens of tons of tactite containing 0.2-0.45 percent WO3 were exposed in 
the adits. Scheelite occurs also in quartz veins: one vein from 4 inches to 
2 feet wide assayed 0.18 percent WO3 across 2 feet. 

F.O.B. group of 20 claims. Exploration and mining by trenching and short 
drift adits mostly on F.O.B. No. 2 claim resulted in an undetermined production 
before 1950 and a small production in 1950. Scheelite occurs in tactite 
layers as much as 12 feet thick and several tens of feet long commonly adjacent 
to limestone in metasedimentary rock. Ore bodies are discontinuous within the 
tactite. Grade of the ore is locally as much as 3 percent W0 3 , but probably 
averages 1 percent or less. 

High- Low mine. About $12,000 worth of ore was mined in 1954 from a 60- foot 
inclined shaft. A 10- foot shaft, a 30-foot drift adit, and several shallow 
pits may also expose scheelite, which occurs in irregular fractures in grano- 
diorite. The ore mined from the shaft averaged 0.5 percent WO3. 

Hi-Peak mine (23 claims and a millsite). Intermittent shipments were made 
during 1942 to 1957 (50 tons in 1942) of ore mined from about,' 3,500 feet of 
workings on three levels off a 200- foot crosscut adit and an inclined shaft. 
Scheelite, and locally small grains of pyrite, chalcopyrite , and arsenopyrite , 
occurs as disseminated fine to coarse grains in tactite lenses from 1-20 feet 
wide, several feet from top to bottom, and a few tens of feet long, in a roof 




pendant 50-150 feet wide and 800 feet long of metamorphosed pre-Cretaceous 

4 

sedimentary rocks in Cretaceous (? ) quartz monzonite. The best ore is in 
tactite near limestone. Average grade of the ore is not known, but ore 
mined in 1956-57 contained 0. 5-2.0 percent WO 3 (Troxel and Morton, 1962, 
p. 301). 

Kertung group (9 lode, 3 placer claims). A small production may have 
resulted from rich float in nearby canyons, and from three small prospect 
pits on the ridge crest between Freeman and Indian Wells canyons. 
Scheelite-bearing lenses a few inches thick and a few feet long of tactite 
occur in metasedimentary rocks which strike northwest and dip steeply 
northeast. 

Magnolia mine (9 lode claims). Some scheelite was mined in 1952 from 
drift adits a few tens of feet long. Gold ore containing 2/3 oz gold per 
ton was mined in 1938-39 from a vein on the same(?) property. Scheelite 
occurs in tactite lenses 1-1% feet wide in a limy stratum nearly 3,000 feet 
long. Gold-bearing quartz veins are in granitic rocks. 

Miller prospect. Production from the property, which was being 
developed in 1955, is not known. Scheelite occurs • in tactite in small roof 
pendants that contain some limy strata. 

Snow White prospect. A small production in 1953 was reported. The 

v. 

principal development is a drift of undertermined length driven northwest. 
Scheelite occurs in tactite lenses in metasedimentary rocks that strike 
northwest and dip steeply northeast. 
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URANIUM 


Uranium deposits are widely scattered through Kern County but only 
a few have warranted more than shallow exploration. Of 43 deposits listed 
by Troxel and Morton (1962) the most productive are the Kergon, Little 
Sparkler, and Miracle mines in Kern River Canyon (T. 27 S. , R. 32 E. , MDBM). 
The first uranium ore produced in California (July 1954) was from the 
Miracle mine, but all three mines were closed by 1958 after producing 
400 tons ranging in grade from 0.16 to 0.62 percent U 3 O 3 . The Miracle mine, 
however, has been worked part time since then. 


In the El Paso West area, five deposits were explored during 1954-57. 




Location 



Name 

Sec. 

Twp. 

Rge. 

Base 

Meridian 

Production 

Emerald Queen 

34(7), 

35(7) 

32 S. 

35 E. 

MD 

None(?) 

M A K 

26 

32 S. 

38 E. 

MB 

7 tons ore 

*Miller Ranch 

SEi$ 1 

30 S. 

3& E. 

MD 

None(?) 

Nob Hill 

NW?fi 26 

32 S. 

38 E. 

MD 

None 

Silver Lady 

SE cor. 
10 

30 S. 

36 E. 

MD 

None ' 

Vanuray (see CLAY) 

26 

11 N. 

8 W. 

SB 

.None 


*See text (Troxel and Morton, 1962) 

Emerald Queen. Secondary uranium minerals occur as fracture coatings 
or disseminated in tuffaceous sandstone. A sample contained 0.054 percent 
U 3 0 8 . 
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M A K prospect. About 7 tons of ore was mined in 1954 or 1955 from 
shallow trenches in an area of several hundred square yards that was scraped 
clear by bulldozing. Spots of highest radioactivity appear to have been 
explored by shallow drilling. Unidentified uranium minerals occur along 
shear zones that strike west and dip 70° N. in volcanic flow-layered rocks 
of Tertiary age. 

Miller Ranch. No production resulted from exploration by a 20-foot 
drift adit, an open cut that removed most of the hilltop and the adit, 
another 90- foot adit 100 feet below the crest of the hill, and by other 
cuts and trenches. An earlier 150-foot adit was driven in search of gold. 
Secondary uranium minerals occur along intersecting fractures in four 
separate bodies of rhyolite that overlie granite. The rhyolite bodies are 
poorly exposed by discontinuous outcrops. The largest body is most 
extensively explored: it is about 300 feet wide, 50 feet or more long, 
and perhaps 100 feet deep. Other bodies are about 15 feet across. The 
highest concentration of autunite, schroeckingerite, and uranophane appears 
to be in a zone of closely spaced vertical fractures that strike east in 
the largest rhyolite body. 

Nob Hill claims. No production resulted from exploration by trenching, 
bulldozer scraping, and drilling. Unidentified radioactive minerals occur 
in a zone 4 feet thick along flow planes in volcanic flows, tuffs, and 
agglomerates of Tertiary age that strike N. 45°-80° E. and dip 30°-50° SE. , 
particularly near iron-stained shears which strike N. 60°-75° E. and dip 
steeply. 
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Silver Lady group of three claims. Development consists of an 
18- foot prospect shaft for tungsten or molybdenum (see Blue Point tungsten) 
shallow trenches , open cuts , and one drill hole inclined southward from the 
north side of a major fault zone. Metatorbernite and unidentified uranium 
minerals occur along shears in a vertical fault zone 50-70 feet wide and 
at least 2,000 feet long that strikes N. 70° W. in volcanic and sedimentary 
rocks of Tertiary age. Fault breccia is locally altered to quartz-sericite 
A channel sample assayed 0.71 percent U3O8; selected specimens contained 
as much as 31.1 percent U 3 OQ. 

Vanuray claim. The prospect is an open pit about 18 feet deep and 100 
feet in diameter (originally worked for clay). The pit walls are locally 
radioactive. Carnotite occurs with opal and minor amounts of iron and man- 
ganese oxides as fracture coatings in shear zones as much as lh feet wide, 
and also as sparse disseminations in and' adjacent to the shear zones in 
sandy clay of Miocene age. A grab .sample where the radioactivity was 
highest assayed 0.056 percent U. 
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Red Mountain North area 


San Bernardino County, California 
(Secs. 34, 35, and 36, T. 26 S., R. 41 E. , MDBM) 

NO MINERAL DEPOSITS 

Red Mountain South area 
San Bernardino County, California 
(T. 31, 32 S., R. 44 E. , MDBM) 

(T. 10-12 N. , R. 4-7 W. , SBBM) 

Only three mines are listed in this area by Wright and others (1953), 
one under feldspar, one under gold* and one under perlite. In addition, 
gem material has been reported, and saline deposits have been suspected. 

FELDSPAR 

Nearly all the feldspar produced in San Bernardino County, possibly 
18,000 tons as of 1952, came from the White Butte deposit in the Red 
Mountain South area. 

The White Butte deposit (sec. 18, T. 31 S., R. 44 E., MDBM) yielded 
about 17,000 tons of ceramic-grade feldspar since it was opened in 1940 
through 1951 from an open cut 125 feet wide, 200 feet long, and 30 feet deep. 
The deposit is a pegmatite podlike body about 200 feet wide and 300 feet 
long in Cretaceous (?) quartz monzonite. Nearly two-thirds of the body is 
microcline; most of the other one-third is quartz which. occurs- in lenses 
as much as 60 feet long, and in veinlets. Minor accessories include 
biotite, sericite, and albite. 


j 

I 

- O GEMS 

t 

"Veinlets of colorful mossy jasper, mostly ochre-yellow, are found 
in the basalt of unit 5 [topj of the lower part of the Tropico group in 
the northern Kramer Hills in the NE^s sec. 33, T. 10 N. , R. 6 W." (Dibblee, 
1960, p. 132). 

Opal occurs in numerous veinlets less than a quarter of an inch thick 
in white lithic tuff of the Pickhandle Formation in the area of Opal Camp 
or Scouts Cove, SE% sec. 36, T. .31 S., R. 44 E. The opal now exposed 
is translucent honey yellow, but it is said that fire opal was found here 
years ago. Prospects consist of two vertical shafts about 50 feet deep 
(Dibblee, 1968, p. 61). 

o 



GOLD 


Although gold is the most widely distributed metal of commercial 
value in San Bernardino County, total recorded production from 1880 to 
1950 was only $12,148,353. The Bagdad-Chase mine (secs. 7, 8, T. 6 N. , 

R. 8 E, SBBM) yielded more than half the total. 

In the Red Mountain South area, only one deposit is listed by 
Wright (1953). Coolgardie placers (secs. 2, 3, 4, T. 11 N. , R. 3 W. , SBBM). 
Gold placer deposits worked by dry methods. First operated about 1900. 
Little activity since the 1930's. Estimated total production to 1930 is 
about $100,000. 

One other gold mine is listed by Bowen (1954, p. 126). The Kramer 
Hills and Herkelrath (Shaherald) mine in sec. 35, T. 10 N. , R. 6 W. , 
was discovered and had a small production in 1913. A 200-ton mill was 
built near the West shaft. Gold occurs in brecciated quartz veins along 
the schistosity and in the wallrock of a roof pendant of Triassic 
Sidewinder schist in quartz monzonite. Small pockets of high grade 
were found but most ore averaged about $4.50 per ton. 

Several gold prospects are shown on the geologic map of the Fremont 
Peak and Opal Mountain quadrangles (Dibblee, 1968, pi. 1) but no production 
has been recorded. 
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PERLITE 


Although there are large perlite deposits in Kern County in the 
Castle, Bristol, and Turtle Mountains, production has been small, and 
only those in the Castle Mountains have been worked commercially. 

In the Red Mountain South area, the Hicks perlite deposit (secs. 35, 

36, T. 31 S., R. 44 E. , MDBM) yielded a small tonnage for experimental 
purposes. Perlite occurs in lensshaped bodies of various sizes in rhyolite 
flows of Tertiary age interlayer.ed with beds of tuffaceous sediments. The 
Hicks perlite is light to dark gray in color, highly brecciated, apd 
commonly traversed by numerous veinlets of pink chalcedony and opal. 

PETROLEUM . 

Prospecting for petroleum and gas has been carried on for many 
years in Harper Valley. Five unsuccessful holes were drilled to depths 
of 450 to 2,468 feet in T. 11 N. , R. 3 and 4 W. Four others 856 to 1,755 
feet deep in T. 11 N. , R. 6 W. were also unsuccessful. Dibblee (1968, 
p. 62) concluded that because there are no marine source beds in the 
Tertiary strata and because pre-Tertiary rocks are highly metamorphosed, 
the area is unfavorable for oil. A little gas could have formed from 
organic matter in the Barstow Formation and some may have accumulated in the 
Black Canyon anticlinal dome (T. 32 S. , R. 44 E. , MDBM) in, porous sands 

v 

that may be present in the lake bed clays. 
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SALINES 


The alluvial basin north and south of Kramer Junction (Four Corners) 
was drilled for borates by the U.S. Geological Survey, with the following 
results (Dibblee, 1960, p. 135: 1968, p. 62): 


Location (SBBM) Depth 


Hole 

Sec. 

Twp. 

N. 

Rge. 

W. 

(feet) 


Four Corners 1 

20 

10 

6 

T.D. 3,500 

None 

Four Corners 2 

5 

10 

8 

T.D. 2,328 

None 

USGS No. 3 

18 

11 

6 

1,020-1,460 

7% - 

USGS No. 4 

30 

11 

6 


20% B 2 0 3 

USGS No. 5 

30 

11 

6 

1,051-1,131 

14% B 2 0 3 


Holes 3, 4, and 5 penetrated lake-bed shales containing colemanite in 
thin layers a fraction of an inch to several inches thick distributed in 
as much as 76 feet of shale at depths between 1,020 to 1,460 feet. The 
B 2 O 3 content of intervals 2 feet or more thick range from 7 percent to 
20 percent. Colemanite was most abundant in hole 5 where 76 feet of core 
averaged 14 percent B 2 O 3 . The deposit probably covers about 500 acres 
(Dibblee, 1968, p. 62), 
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Northern Searles Valley area 
Inyo County, California 
(T. 23 S. , R. 42, 43 E. , MDBM) 

(T 24. S., R. 42-44 E. , MDBM) 

MINERAL CLASSIFICATION 

Different overlapping parts of the area are classified by the 
Conservation Division, U.S. Geological Survey, as having known or 
prospective value for sodium and potassium, for oil and gas, and for 
geothermal energy, as shown on the following maps. The classification 
for sodium-potassium (Fig. 9) represents mineral leases, prospecting 
permits , applications , and areas inferred to contain salines based on 
geologic maps (Smith and others, 1968). The oil-gas and geothermal 
energy maps (Figs. 10 and 11) represent areas considered to have pros- 
pective value based on geologic maps and on Water Well No. 32. There 
is currently an application for a geothermal lease in northern Searles 
Valley. 

Selected occurrences of locatable minerals are shown on Figure 12, 
and names of mines^ and prospects are listed in Table 8. 

The Conservation Division of- the U.S. Geological Survey has the legal 
responsibility for classifying land with respect to leasable minerals, but 
not for locatable minerals. The pertinent areas currently classified are 
shown on Figures 9, 10, and 11. 
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EXPLANATION 

Symbols show repotted locations of mineH. prospects, and occurrences 
of selected minerals. Inactive mines are not distinguished, nor is the 
size or grade of the mineral occurrence indicated. Multiple occurrences 
of the snme mineral within a section are not differentiated from a 
single occurrence. However, certain symbols such as those for gold, 
silver, copper, lead, zinc, anti tungsten may he combined to show several 
different minerals in the same locality.* Symbols are shown both 
according to an alphabetical mineral list and by related groups of 
symbols 

The following minerals are excluded: petroleum, natural gas, oil shale, 
pumice, cinders, and common varieties of clay, sand, gravel, and stone. 
Low-grade occurrences of some metals, especially mnnganese and 
copper, are not shown. Occurrences of widespread nonmetals. such as 
limestone, diatomite, and gypsum, are not shown unless currently 
exploited on a large scale, containing large reserves, or of unique 
character 

Each mineral occurrence is located to the nearest section within a town- 
ship, but for some minerals of widespread distribution or numerous 
occurrences an area is outlined 




Areas of numerous or widespread mineral 
occurrences 


Leadered symbols also indicate widespread 
occurrences within areas 



Principal minerals in lake water 


,■ — > 

> SB 1 

t 

\ K ✓ 

J 
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Principal minerals in intermittent or dry lake 
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Geothermal resource 
X 

Mine or prospect where mineral is unknown 

f • * 

Copper, lead, and zinc Chromium and nickel 

• Examples nf combined symbols 
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METALS 
RELATED SYMBOLS 

« «■ f * 

• Copper ’ Gold Lead Molybdenum Silver Tungsten Zinc Mercury 

X XXX 

Chromium Cobalt Nickel Platinum 

@ @ ® ® (D © © 

Iron Titaniferous Titanium Antimony Arsenic Bismuth Rare earths 
iron 

X 2 M 

Uranium Vanadium Tin 

A A • 

Beryllium Columbium, Manganese . 
tantalum 

C -R 

Cesium, Thorium 
rubidium 
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NONMETALS 
RELATED SYMBOLS 

© © © 0 ©' O 3 O 

Borates Sodium Sodium Sodium Lithium Diatomite Strontium Talc, 

carbonate chloride sulfate minerals minerals soapstone, 

pyrophyllite 


A 0 

C 

F K 

L 

Asbestos Barite Carbon dioxide 

Fluorite Potash Limestone 

N M 

P 

s t 

2 

Nitrate Magnesite Phosphate 

Sulfur Wollastonite 

Sodium 




zeolite 

S LB 

s 

K 0 

0 

Bromine Calcium Magnesium 

Mica Nepheline Silica sand 

chloride 

sulfate 



m k. A 


» 4k 

4 M 

Abrasives Asphalt, Coal 

Quartz, 

Kaolin Gem and 

Mineral Graphite 

bituminous rock 

crystal 

ornamental 

pigments 



stone3 


a 3 V 

A 

V ■ A 

V 

Calcite, Gypsum Feldspar 

Fuller's 

Bentonite Kyanito, 

Vermiculite 

optical 

earth 

andalusite 
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Lee . 

iVp. 

Se 

Kgu . 
i:. 

Commodity 

- Production 

Alice 

21 

23 

42 



American - ace Copper Queen 

31 

24 

44 



Arondo (Arando, Oronodo) 

NW\ 30 

23 

43 

Au 

- Cyanide plant 

Blue Moon Croup 


23 

42 

Au( ? ) 

- 

Buster Croup 


24 

42 

(?) 

- 

California Queen Mo. 4 

7(7) 

24 

43 

Ac, rh 

- (7) 

Copper Clame 

Approx 

24 

43 

Cu, Pb, Ag, Au 

- >10,000 lbs Cu 

Copper Queen (Cold Bottom, 

EH 36 

24 

43 . 

Pb, Ag, Zn, 

- >5900,000 

American, Slate Range) 

31 

24 

44 

Au, Cu 

Crescent 

Approx 

24 

44 

Ag, Pb 

Small 1924 

Daily Dozen - see January Jonea 

Davenport 

30 

23 

43 

Au 

- $50,000 

Four Leads 

Approx 

24 

43 

Cu 

- <10,000 lbs 

Gold Bottom - see Copper Queen 






Golden Trio 1 5 2 

19 

23 

42 

Au 


Gold Star Group 

Graliam-Jones - see Ruth 


23 

43 

Au(?) 

- None(?) 

Great Divide Ext. No. 4 

33 

23 

42 

Au, Ag, Pb 

- None(?) 

Grimes and Sexton 

Approx 

23 

43 

Pb, Ag, Au, Cu 

- Some 

Hillside Group 


23 

42 

Au, Ag, Pb(?) 


Iron Chief 

18 

23 

42 

Fe 

- None(?) 

January Jones (Daily Dozen) 

NE>£ 22 

24 

44 

Au 

- $75,000 

Kane (Belcher Extension) 

25,26,35 

23 

43 

Pb, Ag 

- None(?) 

Lillie - see Mature 

36 

23 

43 

Mn 

- 1953, 1954, 1955 

Lilly 

Approx 

24 

43 

Pb, Ag 

- Snail 

Los Angeles - see Mature 

Lucky Day Group 


24 

44 

Pb(?) 

- None(?) 

Margaret 

31 

23 

43 

Au 

- None(?) 

Mature 6 Los Angeles (Silver King?) NW** 36 

23 

43 

Au, Pb, Ag 

None(?) 

(Lillie - secs. 14, 15, 20, 21?) 

. 



Mn 

- Some 

McKinley- Westf alia 

18 

24 

23 

23 

43 

42(?) 

Au 

- None(?) 

Mohawk 

liW’j 6 

24 

43 

Au 

- $3,000+ 

Mountain Springs Canyon Placers 

4(?) 

23 

42 

Au 

- 

New Deal 


23 

44 

Pb, Ag, Zn 

- 

Ophir (Uncle Sam) 

NE*t 24 

24 

43 

Pb, Ag, Zn, Mo 

- $800,000 

Oronodo - see Arondo 






Paymaster 

Approx 

23 

43 

Pb, Ag 

- Some 

Ruth (Graham- Jones) 

SE*t 35 

23 

42 

Au 

- >$550,000 

Silver Gold No. 2 

33 

23 

42 

Ag, Pb, Au 

- None(?) 

Silver King (Mature?) 

6 

24 

44 

Ag, Pb, Au 

- None(?) 


36 (?) 

23(7) 

43(?) 


Slate Range - see Copper Queen 






Stockwell (Vernon? Fritz?) 

NW>t 17 
35(?) 

24 

23 

44(7) 
43( ?) 

Au, Cu, Pb, Ag 

- >$10,000 

Summit 

18 

23 

42 

Au, Ag 

- None(?) * 

Uncle Sam - see Ophir 






Vceta 

32 

23 

43 

Au(?) 

- None(?) 

Vernon - see Stockwell 






Wanderer Mines 
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West End Chemical - quarry 
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23 
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Limestone 

- 1,500,000 tons 
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Au, Ag, Tb 
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GEOTHERMAL RESOURCES 


References: Chapman and others, 1973 
Hose and Taylor, 1974 
Mabey, 1963 

Staff - U.S. Geological Survey Conservation Division 

The nearest Known Geothermal Resource Area (KGRA) is Coso Hot Springs, 
30 miles northwest of the northern Searles Valley area. There are no 
thermal springs in northern Searles Valley listed by Waring (1965), but 
there are cold springs in most of the canyons in the Argus Range shown 
on the map of the Trona quadrangle. Water temperature at Valley Wells in 
sec. 21, T. 24 S. , R. 43 E. , MDBM, is 90°F. 

Water Well No. 32 in the W^NE^SE^SW^ sec. 9, T. 24 S., R. 43 E. , MDBM, 
contains water at about 138°F. This well was drilled about 1964 by 
Kerr-McGee Chemical Corp. under a Special Use Permit from Bureau of Land 
Management covering secs. 13-36, T. 23 S. , R. 43 E., and all of T. 24 S. , 

R. 43 E. Total depth of the hole is 600 -feet; it bottoms in Pleistocene 
sediments. Depth to the water table is about 400 feet. The purpose of 
the well is to furnish process water for the plant at Trona when require- 
ments eventually exceed the capacity of other wells. A’ 7-mile pipeline 
will be required. The water is not now being used, and no pumping test 
has been reported. 

It is possible that the hot water could be used to furnish part of 
the heat needed for evaporative processes, but feasibility studies have 
not been reported. Space heating is rarely required in this area. 
Geothermal power generation is not possible from water at 138°F. 
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Heat flow from the earth’s deep interior is variable but generally 
higher than normal in the western United States. Within this overall 
pattern of high vertical conductive heat flux are several regions of 

A 

low-to-normal heat flow. The western Sierra Nevada region has a very 
low heat flow, increasing to normal near the crest of the range. Normal 
values were measured in the Pacific northwestern coastal region, the 
northwestern Columbia Plateau, and the north-central Colorado Plateau. 

Heat flow is high in the northern and southern Rocky Mountains and somewhat 
lower in the central Rockies. The Basin and Range province as a whole, 
including the Mojave Desert, is characterized by high heat flow, although 
the area between Eureka, Ely, and Mercury, Nev. is low-to-normal. Abnormally 
high feat flow ( >2 . 5 HFU) characterizes the ’Battle Mountain high' area 
(Sass and others, 1971). 

Maximum underground temperatures of hot spring waters can be estimated 
from their surface temperature and composition (Fournier and Rowe, 1956; 
Fournier and Truesdell, 1973, 1974; Fournier, White, and Truesdell, 1374). 


* Low-to-normal: <1.5 HFU (1 Heat Flow Unit = 1 pcal/cm 2 sec) 
Higher-than-normal: >1.6 HFU 
Abnormally high: 2. 5-3. 8 HFU 
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The geological probability of discovering a sourqe of geothermal 
power in Searles Valley is low, based on current knowledge. All known actual 
and potential power-producing areas in North America are related to inferred 


O 





silicic intrusive bodies at relatively shallow depths which are less than 
10 m.y. old; older near-surface bodies have cooled. None of these power- 
producing areas is related to basaltic magmas, which are inferred to have 
been extruded directly from the earth's mantle without forming near-surface 
magma chambers. The geothermal area in the Imperial Valley, however, may 
be the result of upwelling basaltic magma related to crustal spreading. 

Most of the numerous thermal springs in the Basin and Range region are 
owing to the region's higher- than-normal thermal gradient, which in turn 
iis owing to its thinner- than-normal crust — about 29-30 km (Hose and Taylor, 
1974). 

There is a small possibility, however, that a silicic intrusive may 
underlie the north end of Searles basin, because gravity values decrease 
in that locality and in the adjoining ranges. These gravity lows may 
indicate relief on the base of the crust, or lower densities in the crust 
or in the upper mantle (Mabey, 1963). 

In the El Paso-Red Mountain areas 'no heat- flow measurements have been 

taken, but the areas are within the Basin and Range province, most of which 

\ 

is characterized by heat flows of 1.5 to 2.5 HFU (Sass and others, 1971). 

These characteristic values do not preclude the possibility of abnormally 

high heat flow in the area of the Steam Well in sec. 25, T. 29 S., R. 41 E., 

MDBM (Randsburg- Searles Lake report, p. 26). This area is expected to be 

» 

classified as a KGRA in the near future. 
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Clio II I IK. MAI PoUT.R IN I'OHNI A 


Tabla 1. Thermal ar*o> drilled in California ni of November 1962. 



Thermal area 


1. Lake City . Modoc Co., Sees. 23 4c 24, 

T. 44 N.. R. 15 E. 

2. Cedarville Modoc Co., Sec. 6, 

T. 42 N„ R. 17 K. 

3. Terminal Geyser Plumas Co., Sec. 36, 

T. 30 N\. R. 5 K. 

4. Wendell Lassen Co,, Sec. 23, 

'I'. 29 N., R. 15 I'.. 

5. Amidee Lassen Co., Secs. 8 5c 5, 

T. 2b N., R. 10 l-:. 

i 

6. Sulphur Hank Lake Co., Sec. 5, 

T. 13 X., R. 7 W. 

7. The Gcvsers Sonoma Co., Sec*. 13 & 14, 

T. 11 N. f R. V W. 


8. Calistoga Napa Co., See. 26 (projected), 

T. 9 N„ R. 7 W. 

9. Fales Hot Springs Mono Co., Sec. 24, 

T. 0 N., R. 23 E. 

O 10. Bridgeport Mono Co., Sec. 9, 

T. 4 N., R. 25 K. 

r». ‘~.-i - — , .... .. 


11. Cast Diablo Hot Springs Mono Co., Sec. 32, 
,.eV:.'. .‘ V. 1* 5, li., R. 28 b. _ 

12. Casa Diablo Hot Pool .. Mono Co., Sec. 35, 

T. } S., R. 28 E. 

13. Tecopa Hot Springs Inyo Co., Sec. 33, 

T. 21 N„ R. 7 E. 


14. Randsburg 

; T* ^ j -e - •" c»7ve»»-rr^'- » *»- 


San Bernardino Co., Sec. 25, 
T..29 S., R. 41 E. 



Wells drilled by 


Magma Power Co. (and assocs.) 
Magma Power Co. (and assocs. 1 
Geysers Steam Co. ’ 

Magma Power Co. (and assocs.) 
Magma Power Co. (and assocs.) 
Magma Power Co. (and assocs.) 

Gcvser Devclc'pmc.tt Co. (1920- 

Marina, and Thermal Power 

Cos. (.1955-61) 

Calistoga Power Co. 

Magma Power Co. (and assocs.) 
Magma Power Co. (and assocs.) 


Magma and .Natural Steam 
Corp. 

Magma Power Co. (and assocs.) 


Magma Power Co. (and assocs.) 

. f!=: 

0*7 ;ti.’ i .Tul t: e. 

*»• 

Western C nirhe.-.uji (i 9;,2i 


Kdlitt, 1963 


Fiyur* 1. (Opposite pop®.) Mop ihowing location of thermal crons drilled in California fo November, 1962. 

!'i,fy,jra 24. — Ti. oii.al areas, California — Continued 
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